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INTRODUCTION 


This year for the first time Dissertation Abstracts will carry, as the 13th issue of Volume XVI, 
an index to all doctoral dissertations published in the United States and Canada. This issue will be 
titled Index to American Doctoral Dissertations , and will be a continuation of Doctoral Dissertations 
Accepted by American Universities.! The joining of these two reference works makes it possible 


for librarians to have an integrated bibliographical research tool relating to doctoral dissertations 
under one cover. - 


Dissertation Abstracts will continue to provide abstracts of dissertations by recipients of doc- 
toral degrees from graduate schools cooperating with University Microfilms in the publication of 
complete dissertation texts on microfilm, on Microcards, or as microprint. At the end of each ab- 
stract will be found an indication of the number of pages in the original typescript and the Library 
of Congress card number, for the convenience of scholars and research workers. In some instances 
Dissertation Abstracts will be found to be an adequate substitute for the published dissertations. 


The Index to American Doctoral Dissertations will be a complete indexed listing of dissertations 
by students who were granted doctoral degrees during the previous academic year, and including 
those abstracted in Dissertation Abstracts, arranged by degree-granting institutions under appro- 
priate subject headings. An alphabetical author index will be included. 


The tabular material which has been an established part of its predecessor volume will be in- 
cluded in full, so arranged that statistical summaries can be maintained with no break in continuity. 


It is hoped that those who use Dissertation Abstracts will continue to make suggestions for its 
improvement, as these are vital to its continued life and growth. Several suggestions for changes 
in the headings used for indexing purposes have been received, and a committee of the Association 
of Research Libraries is reviewing the indexing system at the present time as a result of these 
suggestions. 


‘Arnold H. Trotier and Marian Harman, (eds.), Doctoral Dissertations Accepted by American Universities. (New York: 
H. W. Wilson Co., 1933-1955.) 
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Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $1.50 each issue. 
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A microfilm copy can also be supplied of 
the first 10 volumes at a cost of $46.60. 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
313 North First Street, Ann Arbor, Michigan. Subscription rates are: 

a. Dissertation Abstracts alone for 12 issues with no annual index: $10.50 
in the United States; $11.50 foreign; b. a combined subscription to 
Dissertation A&stracts with the 13th index number, paper bound as the other 
issues: $16.00; c. the Index to American Doctoral Dissertations alone, 


bound in hard covers: $8.00. 
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AGRICULTURE 


AGRICULTURE, GENERAL 

LAND UTILIZATION AS INFLUENCED 

BY RURAL ZONING ORDINANCES IN 

RELATION TO LAND CHARACTER IN 

SELECTED RURAL-URBAN FRINGE 
AREAS IN SOUTHERN MICHIGAN 


(Publication No. 15,669) 


Everette Loranza Duke, Ph.D. 
Michigan State University, 1955 


The spread of residential, commercial, and industrial 
developments from urban centers into adjacent unincor- 
porated areas has reached significant proportions within 
comparatively recent years. One of the many problems 
posed by this trend is the removal of land from agricul- 
tural production. 

In view of the fact that the population is increasing 
rapidly, it is important that the better agricultural lands 
be reserved for the future production of food and fiber by 
protecting them against the encroachment of non-agricul- 
tural uses as much as possible. This can be accomplished 
to a large extent in the state of Michigan since counties 
and townships have been granted the necessary powers by 
the State Legislature through rural zoning enabling acts 
to zone the unincorporated portions of their areas. 

Thirty-four townships of Southern Michigan were in- 
vestigated in order to obtain some idea of the disposition 
being made of the better agricultural lands through the 
zoning process in that section of the State. The protection 
of good farm land in the southern portion of the State is 
especially important, as far as the State is concerned, 
because here the suburbanization force is at its greatest 
and here, also, are the best lands and climate for general 
agricultural purposes. 

The use-districts as set forth in the zoning ordinances 
of the townships were correlated with the suitability of the 
land in the districts for agriculture on the basis of six 
agricultural land classes: Class I embracing the best 
agricultural soil types, Class V the poorest, and Class VI 
those which could not be classified on the basis of soil 
type alone. 

The unincorporated portions of the townships involved 
in the study total approximately 662,000 acres. Although 
nearly one-half of this amount consists of Class I and 
Class II agricultural land, not a single acre has been 
zoned specifically for agricultural purposes. 

However, many townships have created so-called“ agri- 
cultural” districts, but in each case various non-agricul- 
tural uses are permitted in addition to agriculture. Ap- 
proximately 64 per cent of the total area involved in the 
study is included in such districts. But even when these 
districts are considered as primarily agricultural in 
nature, there is still about 30 per cent of the Class I and 
Class II land which may be considered as essentially lost 
for agricultural purposes. 
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It was also found that only slightly over one-half of the 
total area zoned as “agricultural” districts consists of the 
top two agricultural land classes, and that more than 28 
per cent of these districts is made up of the two poorest 
agricultural land classes. This is especially significant 
inasmuch as more than 39 per cent of the totai area in- 
cluded in the non-agricultural districts is Class I and 
Class II land. 

The results of the study in general imply two problem 
situations: (1) much good agricultural land is not ade- 
quately protected against the encroachment of non-agri- 
cultural uses, and (2) many townships have not given due 
consideration to the character of their lands, and their 
adaptability for certain uses, in drawing up zoning ordi- 
nances. 106 pages. $1.33. Mic 56-953 


THE INFLUENCE OF MAGNESIUM, 
POTASSIUM AND LIME ON THE 
YIELD AND CHEMICAL COMPOSITION 
OF BEANS 


(Publication No. 16,231) 


Willard Scott Fraser, Ph.D. 
Michigan State University, 1954 


The work in this thesis was concerned with the effect 
of one rate of applied magnesium and two rates of applied 
potassium on the yield and chemical composition of bean 
plants grown on sixteen major soils of Nova Scotia. A 
more detailed study of one soil, the Woodville sandy loam, 
involved varied rates of magnesium and potassium and two 
kinds of limestone as they affected yield and composition 
of bean plants. 

Mechanical analysis, pH, organic matter, total nitro- 
gen, exchange capacity and exchangeable bases were de- 
termined on the soils. The plants were analyzed for 
calcium, magnesium, potassium and manganese. 

The soils ranged in texture from sandy loam to clay, 
in pH from 4.8 to 6.4, in base exchange capacity from 4.6 
to 18.7 millequivalents per 100 grams, in base saturation 
from 17.5 to 83.3 per cent and in total nitrogen from .01 
to .44 per cent. 

In general, magnesium sulfate had little effect on dry 
weight yield, however, it significantly increased the growth 
on the Pelton soil and significantly decreased the growth 
on the Nappan soil. 

Applications of magnesium sulfate at 137 pounds per 
acre significantly increased the magnesium content of the 
plants on the Cornwallis and Nappan series at the 75 pound 
level of K,O and on the Falmouth Dyke and Kentville soils 
at the 300 pound level. 

Magnesium sulfate applied to the Woodville soil, con- 
sistently increased the magnesium content of the plants, 
lowered the pH of the soil from 5.6 to 5.3, and significantly 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 
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increased the manganese content of the plants. Magnesium 
had no effect on either the pH or manganese content of the 
plants on the limed soil. 

The potassium and calcium contents of the plants were 
largely unaffected by magnesium fertilization. 

Potassium applications had very little effect on growth, 
significantly increased the potassium uptake except on the 
Canard soil, and decreased the magnesium and calcium 
contents of the plants. 

Potassium additions greatly increased the manganese 
concentration of the plants grown on the unlimed Woodville 
soil and significantly increased the cation content of the 
plants on the Woodville, Wolfville, Nictaux, Middleton and 
Pelton soils. 

Both calcitic and dolomitic limestones significantly in- 
creased the growth and calcium content, and markedly re- 
duced the manganese content of bean plants. Plants treated 
with calcium lime had slightly lower potassium contents 
than those treated with dolomite. 

Dolomite greatly increased the magnesium content of 
the plants while calcium lime had no effect. 

Lime increased the cation content of the plants about 
20 per cent at low potassium levels and about 20 per cent 
at high potassium levels. Both lime and potassium appli- 
cations increased the cationic content as much as 76 per 
cent. 

Plants treated with high rates of potassium were either 
pale green in color or definitely chlorotic. These condi- 
tions were improved but usually not corrected by calcitic 
lime and/or magnesium sulfate additions to the soils. 
Plants treated with dolomite were normal in appearance 
at all levels of applied potassium. 

Plants grown on the Kentville and Nappan soils showed 
evidence of manganese toxicity. 

182 pages. $2.28. Mic 56-954 


MOISTURE FLOW INDUCED BY 
THERMAL GRADIENTS WITHIN 
UNSATURATED SOILS 


(Publication No. 15,932) 


William Leslie Hutcheon, Ph.D. 
University of Minnesota, 1955 


Supervisor: A. C. Caldwell 


Qualitative and quantitative data are presented on the 
magnitude of thermally induced moisture flow in unsat- 
urated soils, with particular reference to moisture for 
plant growth. 

A multiple unit thermal apparatus is described, which 
is suitable for the maintenance of linear gradients of 
temperature across 30 cm. long closed columns of soil, 
over a wide range of hot-cold temperature conditions in- 
cluding the application of freezing temperatures in the 
coldest regions. 

The moisture distributions observed within closed soil 
columns, at various initial moisture contents character- 
ized by moisture tensions above 0.1 atm., confirmed the 
view that thermally induced moisture flow towards cold 
regions takes place almost entirely within the vapour 
phase. 

In the initial stages of vapour flow there was a net 
evaporation from the warmest segment, and a maximum 





of condensation in the coldest segment due to the presence 
of the cold plate. Every intermediate segment showed a 
small gain of moisture due to the unsteady state diffusion 
of vapours from warm to cold regions. Liquid flow in 
opposition to the flow of vapour occurred independently, 
within both the cold and warm halves of the column, under 
the influence of moisture tension gradients induced by the 
net condensation and net evaporation respectively. These 
two systems have been designated as the cold and warm 
circulation systems. The activity of liquid flow in either 
region was dependent on the rate of condensation or evap- 
oration and on the characteristic unsaturated permeability. 
These two sets of factors determined the extent of the net 
movement of water from warm to cold regions of any par- 
ticular column. At moisture contents approaching those 
characterized by the 3/10 atmosphere percentage, the 
cold and warm circulation systems rapidly became con- 
tinuous throughout the column and a balanced flow was 
established with very little net transfer of moisture from 
warm to cold regions of the column. 

The existence of a warm circulation system induced by 
net evaporation is an addition to the previous knowledge 
of these thermal moisture systems. It will be of consider- 
able importance when porous materials, having a high 
percentage of air-filled pore space at moisture contents 
permitting active liquid flow, are subjected to a thermal 
gradient. 

It is also proposed that the mechanism of hysteresis 
will induce flow of liquid from cold to warm regions under 
the influence of the moisture tension gradient created when 
the diffusion and condensation of vapours have initiated 
drying conditions within warm regions and wetting condi- 
tions within colder regions. 

At moisture contents above the permanent wilting per- 
centage, the observed coefficients of vapour diffusion, under 
a temperature gradient, were from six to eight times 
greater than those calculated from known relationships 
for isothermal conditions. The magnitude of the observed 
coefficient was affected by temperature, gradient of tem- 
perature, air-filled pore space and the structural nature 
of the soil. 

The magnitude of frost-induced liquid flow was cal- 
culated by subtracting the predicted flow of vapour from 
the total water accumulation within the freezing zone of 
closed soil columns subjected to a temperature gradient 
from -4 to 18°C. Frost-induced liquid flow, under these 
conditions, was negligible at initial moisture contents in 
the vicinity of the permanent wilting percentage. It was 
appreciable at moisture contents characterized by 0.5 atm. 
and increased rapidly at low moisture tensions. The flow 
of vapour was at a maximum at moisture contents in the 
vicinity of the permanent wilting percentage. 

203 pages. $2.54. Mic 56-955 
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A STUDY OF ECONOMIC TRENDS, probably at a less rapid rate than during the past 
SUPPLY PATTERNS, AND two or three decades. 
MARKETING PRACTICES IN THE . Although the production of poultry products repre- 
OHIO POULTRY INDUSTRY sents an important source of income to Ohio agri- 
(Publication No. 16,086) culture, it is becoming more and more a special- 
ized enterprise and less common as a side-line 
Ronald Hugh MacDonald, Jr., Ph.D. enterprise on many Ohio farms. 
The Ohio State University, 1955 . The type of marketing outlet used by the individual 
producer is influenced to a considerable degree by 
The primary purpose of the study was to analyze and his volume of production, the area of the state in 
describe supply patterns and marketing practices in the which he lives, and the breed of chickens kept. 
Ohio poultry industry. However, in order that a firm . Since Ohio fails to produce enough poultry products 
understanding might be gained of the problem, considera- for its own needs, production of poultry products 
tion was given to general economic trends in the Ohio should be increased, provided it is to the economic 
poultry industry and their relationship to national trends advantage of the producer. 
by analyzing data published by federal and state agencies. . Individual producers should have a comprehensive 
Mail questionnaires were sent to a sample of Ohio understanding of economic factors affecting the 
poultry and egg producers and dealers to obtain data on prices of poultry products in order to market their 
supply patterns and marketing practices. Definite relation- poultry products intelligently. 
ships were noted between the intensity of supply, breed . Poultry producers should make frequent compari- 
preference, farm pickup, selling of eggs on a graded basis, sons of prices paid for poultry products and services 
weekly volume handled, and types of market outlets used. rendered by various marketing agencies in their 


The principal findings were: area. 324 pages. $4.05. Mic 56-956 


1. The poultry industry is one of the most important 
phases of agricultural production in Ohio. Seventy- 
seven per cent of Ohio’s farms produced chickens 
in 1950. 

. The proportion of the total farm income derived Prong rte Rofo ned pian 
from poultry products in Ohio has decreased since 
1925-29 despite increased production. (Publication No. 15,763) 

. Egg production per layer in Ohio increased from 
102 eggs per year during 1925-29 to 152 in 1950-54. ” By ee Sun, Ph.D. ne 
There has been a gradual disappearance of the ichigan State University, 
seasonal pattern of egg production in Ohio. 

. There has been a downward trend in farm chicken 
production since 1929 and a corresponding upward 
trend in commercial broiler production. 

. Lack of specialization characterized egg production 
in many areas of Ohio. Most of the eggs sold came 
from flocks having less than 300 hens. 

The most important type of market outlet for egg 
producers was the truck route from the assembiy 
plant, which bought 35 per cent of the producers’ 

eggs. 

. Specialized egg handlers tended to locate where 
flocks were numerous and large. 

The areas where a high percentage of eggs were 
picked up at the farm coincided roughly with areas 
having a highly intensive egg supply. 

. As producers’ weekly egg sales increased, both the 
percentage of eggs picked up at the farm and the 
percentage sold on a graded basis increased. 

. Dealers reported selling a greater proportion of 
their eggs on a graded basis than they purchased 
on grade. 

. Wholesalers or jobbers were the secondary market 
outlets of most importance to rural dealers, while 
chain stores and independent retailers were gen- 
erally of greatest importance to urban dealers. 


China is and has been predominantly an agrarian coun- 
try with a known history of forty centuries. About 75 per- 
cent of its population are engaged in agriculture and derive 
their living from the land. Before World War II, agricul- 
ture was the source of more than 65 percent of its national 
income. 

The small-farm system has been the dominant type of 
agriculture in China for centuries. According to the post- 
war official estimates in 1946, the average size of a Chinese 
farm was only 3.7 acres. The majority of the farmers are 
poor and illiterate, and their standard of living and social 
status are very low. There are a great number of agricul- 
tural problems, both economical and social, which prevent 
the development of Chinese agriculture and suppress its 
agricultural production. It is the objective of this study to 
analyze the different cooperative farming systems, to 
evaluate their applicability to Chinese agriculture, and to 
develop a cooperative farming system to replace the small 
and inefficient farming system as a major solution for the 
agricultural problems with a view of increasing agricultural 
production and raising the standard of living of Chinese 
farmers. 

A careful study was made of different cooperative group 
farming systems in various parts of the world. Countries 
such as Canada, United States, U.S.S.R., Palestine and 
others were covered. After analyzing their experiences, a 
The main conclusions derived from the study were that: cooperative farm project which is designed to avoid some 
of the pitfalls and weaknesses encountered previously, is 
proposed as an example which may be brought into practice 
under ideal circumstances. Detailed organizational proce- 
dures, methods of operation and management, and various 


1, Trends now under way in the production of poultry 
products suggest that technological improvements 
and commercialization will continue in Ohio, but 
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programs to be carried out by the cooperative farm proj- 
ect are discussed. The possible solutions to some of the 
problems which may arise before or after the organization 
of the cooperative farm are also taken into consideration. 
To organize a cooperative farm and make it successful 
is not an ultimate goal. It is only a step to the establish- 
ment of more complex forms of business cooperatives in 
the rural area, and thus a democratic cooperative com- 
munity. Therefore, it is a means, not an end. The ulti- 
mate purpose is to increase the agricultural production in 
China and to improve the living standard of its rural popu- 
lation by means of introducing a new method of farming 
under a cooperative pattern, and finally, to build up a 
sound and strong rural economy compatible to the future 
industrialization of China. 215 pages. $2.69. Mic 56-957 


AGRICULTURE, ANIMAL CULTURE 
EFFECTS OF INBREEDING AND 
SELECTION AND OF LINECROSSING 


AND TOPCROSSING IN SWINE 
(Publication No. 16,147) 


Gordon Eric Bradford, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Professor A. B. Chapman 


The results of a twelve-year experiment on inbreeding, 
linecrossing and topcrossing in swine at the University of 
Wisconsin have been used in a study of the effects of in- 
breeding, the effectiveness of selection practised in the 
development of inbred lines, and the value of the inbred 
lines in improving production when used in linecrossing 
and topcrossing. The breeds used were Chester White 
and Yorkshire. In addition, boars of several lines of other 
breeds developed at other stations were used in the top- 
crossing tests. These tests were carried out in two-sire 
farm herds in cooperation with farmers in the state. 

An increase of 10 percent in litter inbreeding coeffi- 
cient resulted in decreases of approximately .20 pigs far- 
rowed per litter, .45 pigs raised per litter, 6 pounds in 
individual pig weight at 5 months and 75 pounds in total 
litter weight at this age. The corresponding decreases 
for 10 percent increase in inbreeding of dam were 0 and 
.10 pigs and 1.5 and 20 pounds respectively. 

Fairly intense selection was practised for performance 
traits within the lines during their development. This 
selection was apparently ineffective, since the time trend 
in performance adjusted for inbreeding was slightly down- 
wards. 

The vigor lost through inbreeding was recovered by 
linecrossing but there was little evidence that performance 
of any of the two-, three- or four-way linecrosses pro- 
duced was superior to that of outbreds. 

Inbred boars of predominantly Landrace breeding sired 
topcross pigs that averaged more than 10 pounds heavier 
at five months than pigs sired by outbred boars out of 
comparable dams in the same herds. No significant ad- 
vantage in gain was shown by the topcross progeny of any 





of the other inbred lines, and no increase in viability was 
shown by topcrosses sired by boars of any of the inbred 
lines. 

Daughters of inbred boars of all lines tested farrowed 
and raised larger litters of heavier pigs than their con- 
trols. This advantage amounted to approximately 1 pig 
per litter at 5 months and 5 pounds in the weight of each 
pig at this age. 

Topcrossing with 2-line boars of the Wisconsin lines 
increased viability and gain and hence total litter weight 
and 3- and 4- linecrosses increased total litter weight 
slightly. No advantage in productivity was shown by daugh- 
ters of any of the linecross boars. 

Differences between the lines in general combining 
ability were more evident for 5 month weight than for 
weaning weight; the reverse was true for maternal effects. 
A negative association between the additively genetic and 
maternal effects of the lines on weights at both ages was 
noted. Evidence for specific combining ability was not 
found in these data. 

Performance of the inbred lines appeared to be of little 
use in predicting cross performance, although 5 month 
weight of linecross or topcross progeny of the lines was 
predicted more accurately from the ratio of 5 month weight 
to weaning weight of the inbreds than from 5 month weight 
alone. Five month weight of 3-linecross and topcross 
progeny was quite accurately predicted by that of 2-line- 
cross progeny. The general lack of predictive value of 
the inbreds’ own performance was not unexpected due to 
the lack of clear differences between the lines as inbreds. 

In general no consistent differences in variability were 
observed for the different mating systems. The coeffi- 
cient of variability was higher for inbreds than for the 
other groups because of the smaller means for the former. 

165 pages. $2.06. Mic 56-958 


A STUDY OF THE RELATIONSHIP 
BETWEEN INTENSITY OF INBREEDING 
AND AMOUNT OF VARIATION IN 
ECONOMIC TRAITS IN INBRED LINES 
OF POLAND CHINA SWINE 


(Publication No. 15,931) 


Williams Inglis Hugh, Ph.D. 
University of Minnesota, 1955 


Adviser: L.M. Winters 


The purpose of the study was an attempt to determine 
the effects of inbreeding on variability in performance 
traits in nine inbred lines of Poland China swine. The data 
analyzed are the results of accumulated records of per- 
formance collected in the Minnesota Swine Breeding Proj- 
ect in co-operation with the Regional Swine Breeding 
Laboratory of the United States Department of Agriculture. 
The data includes a total of 1243 spring farrowed litters 
comprised of 8981 pigs. The eight traits analyzed in each 
inbred line were 1. birth weight, 2. weaning weight, 3. 154 
day weight, 4. rate of gain, 5. body score, 6. feed consump- 
tion per 100 pounds of gain, 7. fertility of gilts and 8. sur- 
vival from birth to weaning. For each of the characters 
studied in each line, the litters were classified on the 
basis of their coefficient of inbreeding into inbreeding 
groups of approximately ten percent range. In the analysis 
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of the performance data, within litter and total variances 
and within litter and total coefficients of variation were 
calculated from the combined data in each inbreeding group 
for each trait studied in the nine lines. Bartlett’s test 

for homogeneity of variance was applied on the variances 
of the inbreeding groups taken together to determine if 
the variances of the different inbreeding groups within a 
line were significantly different. In addition, the variances 
of adjacent inbreeding groups for each trait studied were 
tested to determine at what level of inbreeding the varia- 
tions were significantly different. In 154 day weight and 
rate of gain, the sexes were analyzed separately to de- 
termine if the differences in variation in animals could be 
accounted for by differences peculiar to each sex. The 
trend in variation was similar for males and females with 
the males having a tendency to be slightly more variable 
than females at comparable stages of inbreeding. There 
was an apparent trend in a majority of the lines for vari- 
ation in most of the traits analyzed, to either remain at 
essentially the same level or to increase slightly with 
progressive inbreeding. This was particularly noticeable 
when the within litter variances was the criterion used to 
measure uniformity. Relatively few of the lines displayed 
consistent significant decreases in variation in the traits 
analyzed. Fertility and survival tended to remain the 
most variable as inbreeding increased. Possible reasons 
for the increased variation found in highly inbred groups 
of animals are presented. 281 pages. $3.51. Mic 56-959 


NUTRITIONAL FACTORS REQUIRED 
FOR GROWTH OF THE CHICK 


(Publication No. 14,968) 


Jimmie E. Savage, Ph.D. 
University of Missouri, 1955 


Supervisor: A. G. Hogan 


Simplified diets have been used for many years in 
studies of the nutritional requirements of poultry. As each 
crude vitamin carrier was replaced by a synthetic or 
purified vitamin, the diet became more simplified; and 
after the isolation of pteroylglutamic acid, it was reported 
that chicks could be reared through a complete life cycle 
on the synthetic diets then in use. However, the low hatch- 
ability and slow growth rate of the offspring from hens 
reared on these purified diets indicated that the diet was 
not completely adequate, either for growth or reproduc- 
tion. Vitamin B,, was subsequently isolated and shown to 
be essential for the chick. Presumably the purified diets 
used earlier had contained slight amounts of vitamin B,, 
as a contaminant in the casein. 

Reports from this and many other laboratories have 
shown that the addition of various crude supplements to 
both purified and natural ingredient diets increases the 
growth rate of chicks even though all known nutrients, 
including vitamin B,2, are present in the ration. The sig- 
nificance of some of the growth responses obtained with 
crude supplements has been questioned, chiefly because 
the basal ration may have been inadequate in known nu- 
trients. 





The object of this investigation was to determine what 
nutritional factors are required by the chick for rapid 
growth. Casein, a soybean protein, and lactalbumin were 
compared as the source of protein in synthetic diets; 
crude supplements were added to the conventional type of 
synthetic diet in order to identify the ones that would ac- 
celerate the rate of growth. Those that had growth pro- 
moting activity were fractionated in an effort to concen- 
trate the active nutrient. 

Day-old Single Comb White Leghorn chicks were used 
for assay purposes. The chicks were fed the rations ad 
libitum for a four-week period, and their growth response 
was used as a measure of the potency of the supplements. 

Liver residue stimulated growth markedly when added 
to casein, gelatin, or alpha protein rations. A lesser ef- 
fect was noted when liver residue was added to soybean 
oil meal diets. Liver residue was also shown to have a 
marked antithyrotoxic effect when fed to chicks consuming 
thyroid active materials. 

The solubilization of the growth factor in liver protein 
was partially successful. A sulfuric acid hydrolysate of 
liver residue, an autolyzed extract of whole liver and the 
pepsin hydrolysate of liver residue retained growth pro- 
moting properties. The growth factor in liver residue 
was inactivated by alkaline hydrolysis with barium hydro- 
zide. It was stable to autoclaving at a pH of 6.0 or 10.0, 
but apparently it was inactivated by autoclaving at a pH of 
1.0. 

Casein was inferior to both alpha protein and soybean 
oil meal as a source of protein in purified diets. Alpha 
protein properly supplemented with sulfur amino acids 
and vitamin B,,is about equal to soybean oil meal as a 
protein source and has the additional advantage of being 
low in the growth factor found in liver residue. 

Lactalbumin was shown to be of low biological value 
for the chick. Glycine and methionine supplements im- 
proved growth rates on diets that contained 30 percent of 
lactalbumin and 10 percent of gelatin. When arginine and 
histidine were added to a diet that contained 43 percent of 
lactalbumin and no gelatin, the growth rates were superior 
to those usually observed on a casein-gelatin diet supple- 
mented with methionine. 

Cysteine was found to be utilized by the chick and 
could replace the cystine but not the methionine portion of 
the chick’s requirement for sulfur containing amino acids. 

Soybean oil meal extracts had growth-promoting prop- 
erties when added to a casein-gelatin purified diet. The 
growth factor was present in an aqueous extract and in 
the portion of the aqueous extract that was soluble in 50 
percent alcohol. 

The addition of relatively high levels of arginine and 
glycine to the casein-gelatin ration produced growth re- 
sponses of approximately the same magnitude as was 
produced by supplements of liver residue. 
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THE EFFECT OF ADDED SOLUBLE 
CARBOHYDRATE UPON THE 
DIGESTIBILITY OF PROTEIN AND 
FIBER IN RATIONS FOR SWINE 


(Publication No. 16,002) 


Christos Nicholas Skipitaris, Ph.D. 
Cornell University, 1956 


Previous experience by the author from digestibility 
experiments on swine fed carob pod meal led him to sus- 
pect that the high sugar content of the carob pod meal, 
contributed, in the following way, to the observed depres- 
sion of protein digestibility. A diversion of bacterial action 
from the less fermentable crude fiber to the more ferment- 
able sugar resulted in an indirect depression of protein 
digestibility, ultimately due to the decrease of crude fiber 
digestibility. Since in these experiments, however, the 
total depression in protein digestibility could not be ac- 
counted for only by the decrease in the digestibility of 
crude fiber, the author suspected that an increased bacterial 
growth led to an increased utilization of the food protein 
for the synthesis of bacterial protein. This may have re- 
sulted in an increased excretion of bacterial protein with 
the feces, and, therefore, directly to additional depression 
of protein digestibility. 

The object of the present research was to obtain, in a 
specially designed experiment, clear-cut evidence rela- 
tive to the above hypotheses. 

Sixteen single digestion trials were conducted involving 
two rations, i.e., a barley meal with and without sugar, with 
two pigs on each ration at each of four different periods, 
to investigate the effect of adding 16 per cent sucrose on 
the digestibility of protein and crude fiber of the basal 
ration. The ration was supplemented with minerals and 
vitamins to meet the requirements of the animals. 

The inclusion of sucrose at this high level in the barley 
meal ration significantly depressed the digestibility of 
protein and crude fiber. This depression was 5.2 per cent 
for the digestibility of protein and 37.8 per cent for the 
digestibility of fiber. 

The depressing effect of sugar on the digestibility of 
protein might be explained by the preference of intestinal 
bacteria for the sugar instead of the fibrous constituents 
of the barley, rendering the protein less accessible to the 
animal proteases, and should be characterized as a true 
“associative effect”. The writer thinks that this is the 
first experiment in the literature giving clear-cut evi- 
dence for the existence of pronounced associative effects 
of feeds in digestion with swine. 

When, however, the protein digestion coefficients were 
corrected for the depression ascribed to the decrease of 
crude fiber digestibility, on the assumption that the in- 
creased protein indigestibility of the barley meal was 
proportional to the increased crude fiber indigestibility, 
these theoretical coefficients, representing the absence of 
those associative digestibility effects ascribed to the de- 
pression of crude fiber digestibility, indicated that the 
depression of protein digestibility was only partially due 
to the “fiber bound protein”. 

On the hypothesis that increased excretion of protein 
in the feces when sugar had been added to the barley, is 
partially due to the “fiber bound protein”, and the greatest 
portion of the increased protein excretion is due to in- 





creased bacterial excretion, a fecal protein fractionation 
was carried out. 


Fecal samples from each pig and for each period were 
separated into three fractions, i.e., residue, bacterial and 
soluble, by differential centrifugation. Protein determina- 
tions of each of the three fractions indicated an increase 
in protein in the three fractions, respectively 9.5, 14.4, 
and 28.7 per cent, when sugar was added to the barley 
ration. All these increases were statistically highly sig- 
nificant. However, since the fecal samples were preserved 
with thymol, and, therefore, all the bacteria were dead, 
part of the increased amount of soluble protein during the 
sugar periods, as extracted from the increased number of 
bacteria, should be considered as increased bacterial pro- 
tein. Consequently by correcting for the above the actual 
increase in bacterial protein excretion amounted to about 
24.6 per cent. 

Direct bacterial counts in these fecal samples indicated 
a pronounced increase in intestinal bacterial population 
when sugar was added to the ration. 

The above findings confirm the hypothesis that high 
sugar feeding, by altering intestinal bacterial growth, con- 
tributed indirectly to a depression of protein digestibility 
by depressing the crude fiber digestibility, and also di- 
rectly by increasing the elimination of bacterial protein. 

81 pages. $1.01. Mic 56-961 


THE EFFECTS OF CHLORTETRACYCLINE 
(AUREOMYCIN) FEEDING ON SWINE 
CARCASS QUALITY; AND A METHOD OF 
DETERMINING THE COMPOSITION OF 
SWINE CARCASSES 


(Publication No. 15,968) 


Francis Charles Wingert, Ph.D. 
University of Minnesota, 1955 


Twenty-nine pairs of weanling pigs, from 3 breeds, 
were divided into 2 lots; a basal, fed a vitamin B,, B- 
complex vitamin supplemented mixed diet with 14-11 per- 
cent protein, and a treated, fed the basal plus chlortetra- 
cycline at 10 grams per ton. The lots were group fed in 
dry-lot to an individual shrunk live weight of approximately 
210 pounds. After slaughter and chilling the following 
studies were conducted: 

1. The effects of chlortetracycline feeding were de- 
termined on backfat thickness, carcass length, ratio of 
fat to lean from a tissue core, dressing percentage, and 
on the proximate chemical composition of loin muscle, 
and ham muscle samples of the 29 pairs; also, on the 
proximate chemical composition of samples of the meat 
of boned and skinned half carcasses of 6 pairs, and on the 
bone and skin content of these half carcasses. 

2. The effects of chlortetracycline feeding were de- 
termined on the thiamin and riboflavin content of loin 
muscle, and ham muscle samples from the 29 pairs; also, 
on samples of the meat of boned and skinned half carcasses 
from 6 pairs. 

3. The relationships between the proximate chemical 
composition, thiamin and riboflavin content of loin muscle 
samples, or ham muscle samples, and the same items of 
samples of the meat from 12 boned and skinned half car- 
casses were determined. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





AGRICULT URE 617 





Chlortetracycline supplementation resulted in a highly 
significant (P<0.01) decrease in the length of time required 
to reach market weight (6.8 days). All of this decrease 
occurred prior to 125 pounds in live weight. 

Chliortetracycline feeding did not significantly influence 
backfat thickness, carcass length, ratio of fat to leanina 
tissue core, or dressing percentage. There was no evi- 
dence that the proximate chemical composition of the loin 
muscle samples, ham muscle samples, or of the samples 
of the meat of boned and skinned half carcasses was al- 
tered. Further, the bone content and the skin content of 
the half carcasses were not significantly influenced. 
Marked nonsignificant trends were not noted. 

Chlortetracycline feeding did not significantly influence 
the levels of thiamin or riboflavin found in the loin muscle 
samples, ham muscle samples, or the samples of the meat 
of boned and skinned half carcasses. 

The relationships between the proximate chemical com- 
position of the loin muscle samples, or the ham muscle 
samples, and that of the carcass meat samples were small 
and nonsignificant. The correlation coefficients for the 
relationship between the thiamin content of the loin muscle 
samples, or the ham muscle samples, and that of the car- 
cass meat samples on a “wet”, or a “dry fat-free” basis 
were highly significant (P<0.01). They were considered 
worthy of future study. The magnitudes of the thiamin 
correlations suggest that the “dry fat-free” basis is pref- 
erable to the “wet”. The relationship between the ribo- 
flavin content of the loin muscle samples, or the ham 
muscle samples, and that of the samples of meat of the 
half carcasses were too small to warrant further consider- 
ation. 130 pages. $1.63. Mic 56-962 


AGRICULTURE, PLANT CULTURE 
PECTOLYTIC ENZYMES IN RELATION 
TO PARASITISM OF CERTAIN SOFT 
ROTTING BACTERIAL AND FUNGUS 
PLANT PATHOGENS 


(Publication No. 14,691) 


Eddie Echandi, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Professor John Charles Walker 

The purpose of the investigation was to compare the 
pectolytic enzymes produced by plant pathogens which are 
known as incitants of soft rot of various vegetable storage 
organs. The organisms chosen were Erwinia carotovora 
(L. R. Jones) Holland, E. aroideae (Towns.) Holland, 
Rios stolonifer (Fr) Lind., and Sclerotinia sclerotio- 

um (Lib.) DeBy. The media used as substrates were 

2 bran, sweet potato broth, Irish potato broth, and 
Fernando’s synthetic medium plus pectin. Assays were 
made for the activity of pectin methyl esterase (PME), 
depolymerase (DP) and polygalacturonase (PG). 

E. aroideae produced no PME; E. carotovora produced 
only a trace; R. stolonifer produced none on Fernando’s 
medium and sweet potato broth, but a considerable amount 








on wheat bran; S. sclerotiorum produced it in abundance 
on wheat bran. _ 

E. aroideae and E. carotovora produced no PG but an 
abundance of DP. R. stolonifer produced PG and probably 
DP. S. sclerotiorum produced PG. The final proof of PG 
in the enzyme complex was based on a positive test for 
monogalacturonic acid in the substrate by ascending paper 
chromatography. Since there is no specific test for DP 
it was not possible to attain a positive proof of DP in the 
presence of PG. There were strong indications that both 
enzymes were produced by R. stolonifer. Filtrates of 
this fungus from Fernando’s medium hydrolyzed pectin 
faster than sodium polypectate while with the filtrate from 
wheat bran the reverse was true. The filtrate from wheat 
bran gave a strong test for PG while with Fernando’s 
medium filtrate the test for PG was weak. This indicates 
that two hydrolytic enzymes are produced by R. stolonifer 
in differential amounts onthe two media. = © 

The optimum pH for activity of the hydrolytic enzymes 
varied. The optima for the four organisms were as fol- 
lows: E. carotovora, pH 6.5; E. aroideae, pH 9.0; R. 
stolonifer, pH 4.0 to 5. 0; Ss. sclerotiorum, pH 4.0. 

The hydrolytic enzymes of E. carotovora and E. aroi- 
deae were reduced to about 15 per cent of the original — 
activity at 65°C. for 10 minutes, and no further reduction 
occurred when the filtrates were boiled for the same period 
of time. The activity of the filtrate from R. stolonifer 
cultures was completely destroyed at 50° and that from S. 
sclerotiorum at 55°. 

Dialysis of the filtrates for 48 hours of E. carotovora 
resulted in reduction to about 28 per cent of normal activity; 
that of E. aroideae about 8 per cent; there was no reduction 
in activity with R. stolonifer; with S. sclerotiorum the re- 
duction was to about 24 per cent. 

Since S. sclerotiorum attacks radish roots, cucumber 
fruits, and carrot roots readily but attacks potato tubers 
very feebly and onion bulbs not at all, the effect of fresh 
extracts of these storage organs on activity of the hydro- 
lytic enzyme was tested. While the juices of radish, cu- 
cumber and carrot suppressed activity slightly, the juice 
from potato inhibited activity markedly and that of onion 
suppressed it entirely. This suggests that the resistance 
of potato and onion to this fungus may be related to enzyme 
inhibitors. 

It is known that DP produced by Fusarium oxysporum 
f. lycopersici (Sacc.) Snyder & Hansen and PG produced 
by Verticillium albo-atrum Reinke & Berth. initiate wilt 
of tomato by their action on pectic materials in the vas- 
cular system. It was therefore of interest to determine 
whether the hydrolytic enzymes of the soft rot organisms 
had similar effects. They were tested by placing tomato 
cuttings in heated and unheated enzyme preparations. The 
enzyme from E. aroideae gave fairly typical wilt only in 
the unheated preparation. With E. carotovora the wilt was 
less marked and a slight amount occurred in the heated 
preparation. With R. stolonifer no wilt occurred. WithS. 
sclerotiorum typical wilt occurred in both heated and un-— 






























































heated preparations. 

This study shows that all 4 organisms produced enzymes 
which hydrolyse pectic materials and that these enzymes 
are the chief cause of soft rot. It is obvious, however, that 
the enzymes differ in type and in biochemical reactions. 
Until more accurate methods of characterizing pectolytic 
enzymes are developed it is not possible to differentiate 
them more completely. 55 pages. $1.00. Mic 56-963 
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ACIDITY OF RHUBARB PETIOLES 
AS INFLUENCED BY MINERAL NUTRITION 
AND ENVIRONMENTAL FACTORS 


(Publication No. 15,994) 


Bertrand Forest, Ph.D. 
Cornell University, 1956 


Experiments were conducted in the field and under 
greenhouse conditions to study the influence of plant nu- 
trients and environmental factors on acidity of rhubarb 
petioles. Some physiological or biochemical changes with 
age of petioles were determined for different varieties. 
The changes in petioles of similar age developed at different 
periods of the growing season were also determined. The 
effects of partial shading, mineral nutrition, temperature, 
light and soil moisture were studied. 

Eating quality studies were conducted to determine the 
methods of preparing palatable rhubarb sauce without using 
large amounts of sugar. Different varieties or cooking 
methods were used. The effect of different amounts of 
calcium oxide or sugar on palatability of rhubarb sauce 
were also studied. 

An important result of these studies was the reasonably 
constant relation between titratable acidity and the hydro- 
gen-ion concentration of the expressed juice. Acidity de- 
terminations indicated that the younger petioles were more 
acid than older ones, while the soluble potassium content 
increased as the petioles aged. The acid content of the 
petioles was low at the beginning of the harvesting period 
but it increased during the season. Petioles grown in full 
sunshine were more acid than those grown in partial shade. 
Differences in titratable acidity between five varieties were 
also significant. Valentine had the lowest and Macdonald 
the highest acidity expressed as malic acid. 

Under outdoor conditions, increasing potassium in the 
nutrient solution lowered the acidity while increasing ni- 
trate increased the acidity and the yield of petioles. Under 
greenhouse conditions, there was a gradual increase in 
fresh weight but a decrease in acidity of petioles resulting 
from increasing amounts of nitrate. Greenhouse studies 
indicated that the petioles were more acid at a low growing 
temperature but the total sugar content was lower than at 
high temperatures. The petioles were more acid in the 
light than in complete darkness. Soil moisture did not 
influence the acidity of petioles whether grown in light or 
darkness. 

Taste of rhubarb sauce as judged by panels seemed a 
satisfactory criterion of quality as influenced by various 
treatments. The judges were very sensitive to differences 
in acidity as affected by the addition of calcium oxide, 

The titratable acidity was decreased by cooking the peti- 
oles in water and draining after cooking. Scalding the pet- 
ioles before cooking also reduced the titratable acidity 
when compared to cooking without water. The titratable 
acidity was high in samples without sugar and was de- 
creased more by adding sugar after cooking than before 
cooking. Both the taste panel appraisals and titratable 
acidity determinations were in close agreement on this 
point. The relative acidity or the acid content was an 
important component of taste. 

The general conclusion is that the acidity of rhubarb 
petioles is a variable quantity determined by age, variety, 
mineral nutrition and environmental factors. 
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THE EFFECT OF SOIL CONDITIONER- 
FERTILIZER INTERACTIONS ON 
BIOCHEMICAL AND PHYSICAL 

PROPERTIES OF SOME OHIO SOILS 


(Publication No. 16,080) 


Milton Bennion Jones, Ph.D. 
The Ohio State University, 1955 


With the advent of synthetic soil conditioners it has 
been possible to modify soil structure without adding 
readily decomposable organic matter and plant nutrients 
to the soil. Conditioner applications to soil enable one 
to study the relationships between fertility, organic matter, 
and soil structure in greater detail than has been formerly 
possible. The objectives of the investigation were (a) to 
study methods of evaluating the aggregate stabilizing power 
of conditioners, (b) to determine the effect of various fer- 
tilizers on the aggregate stabilizing power of several soil 
conditioners, (c) to determine the effect of conditioners on 
the availability of some fertilizers, and (d) to observe the 
effects of conditioner treatments on seedling emergence, 
crop growth, and soil aggregation in the field. 

Methods of adding conditioners to soils in the labora- 
tory were studied. A “pouring” method was developed 
which was more rapid and which gave more reproducible 
results than “spraying” or “mixing” methods. 

When various salts in solution with hydrolized poly- 
acrilonitrile (HPAN) were added to soil, the aggregate 
stabilizing power of HPAN was reduced most by magnesium 
nitrate, magnesium chloride, calcium nitrate, and calcium 
chloride, and was increased most by potassium, sodium, 
and magnesium hydroxides, and by potassium phosphate. 
Potassium chloride and ammonium nitrate consistently 
reduced the level of water-stable aggregates produced by 
HPAN. Among the anions used, nitrate and chloride ions 
reduced aggregate stability most, while hydroxide and 
phosphate ions increased stability. Sulfate ions were 
intermediate in their effect. Among the cations, calcium 
and magnesium reduced aggregate stability, while potassium 
and sodium increased stability, hydrogen and ammonium 
ions being intermediate in their effect. The influence of 
these fertilizers on the effectiveness of modified vinyl 
acetate maleic acid (VAMA) and isobutyl maleic acid (IBMA) 
was somewhat similar to that produced on HPAN except 
that treatment differences were not as large and trends 
were more difficult to establish. 

Solutions of fertilizer salts with IBMA and HPAN were 
added to four soils in sufficient volume to bring the soils 
to approximate field capacity. The soils were incubated 
for several days and oven-dried at 68C. Potassium fix- 
ation was measured by ammonium acetate extraction, 
ammonium and nitrate nitrogen fractions were measured 
in an acid sodium chloride extraction, and Bray soluble 
phosphorus was determined. The results indicated that 
conditioner treatments reduced potassium fixation and 
increased nitrogen fractions extracted but did not affect 
the amount of available phosphorus. 

In pot experiments with corn and sudan grass, two 
potassium levels were added in combination with HPAN 
and IBMA on two Ohio soils. High levels of nitrogen and 
phosphorus were added to all pots so that these elements 
would not limit growth. Plant yields and nitrogen contents 
were increased by conditioner treatments, and potassium 
content was higher on pots treated with conditioner and 
potassium than on pots treated with either one alone. 
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Field experiments established to study the interaction 
of fertilizers and conditioners were inconclusive. In every 
field experiment in which conditioners were incorporated 
with soil, the percentage of water-stable aggregates was 
increased; however, no differences in crop yields were 
noted. In a field experiment which was established to study 
the effect of conditioners on soil crusting, it was concluded 
that applications by hand-sprinkling or pressure-spraying 
were effective in reducing soil crusting as.evaluated by the 
number of tomato seedlings which emerged. When the 
seedling tomatoes were thinned to uniform spacing, there 
were no differences in yield as a result of treatments. 
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SUGAR BEET YIELDS AND MINERAL 
NUTRIENT CONTENT AS INFLUENCED 
BY STANDS AND FERTILIZATION 


(Publication No. 16,179) 


Sanford MacCallum King, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor K, C. Berger 


Sugar beets have occupied an important place in eastern 
Wisconsin agriculture for many years. During the last 
decade, however, there has been a gradual acreage de- 
cline. Average yields have increased slightly, but tonnage 
of processed beets has dropped. 

An investigation into the problem of low yields was 
begun in the autumn of 1953. Since the literature indicated 
that stands influenced yields, greenhouse experiments were 
initiated in an attempt to find (1) if use of segmented seed 
precluded poor stands of beets and (2) if seed treated with 
chemical amendments such as carbonated water, major 
and minor nutrient elements, sugar and fungicide would 
ensure the maximum number of plants by improvement in 
the rate of germination or decrease in the rate of damping- 
off. A test of planting depths on stand was also made. An 
efficient fungicide treatment of segmented seed was nec- 
essary to obtain satisfactory stands. 

A study of 175 representative fields was made during 
the growing season of 1954, with special emphasis being 
placed on obtaining population information. Stand counts 
were made along ten 100-foot row sections in each field. 
Data concerning fertilization, planting dates and distances 
requested between beets were obtained from the farmers 
and the fieldmen, Yields were obtained from the sugar 
companies. Simple correlations on these data were made 
using an IBM electronic calculator. Population and plant- 
ing date were the main factors affecting yield. 

Field experiments involving the effects of varying row 
widths and thinning distances on yields were conducted for 
two summers. The relationship between stand and yield 
was found to be essentially linear. 

Tissue samples from beets growing in average fields 
in 1953 and 1954 were collected and chemical analyses 
made separately on the leaves plus crowns, and the roots. 
Percentages of nitrogen, phosphorus, potassium, sodium, 
magnesium, calcium and boron were determined, and the 
pounds per acre of these elements in sugar beet crops 
were calculated for different increments of root yield. 





Since the amounts of the nutrients in the crop and the 
amounts of major nutrients available from the soil, fer- 
tilizer and manure were known, it was possible to assess 
the percent recovery of nitrogen, phosphate and potash. 
The crop assimilated large amounts of nitrogen, potassium 
and magnesium. Relatively small amounts of phosphorus 
from the soil or the fertilizer were assimilated. 

Certain major conclusions were reached: 


1. In order to attain the highest number of sugar beet 
plants, seed must be adequately coated with a good fungi- 
cide. Treatments with major or trace nutrient elements, 
sugar, or carbonated water did not improve emergence or 
stand. 

2. Under greenhouse conditions and in moist soil, 
planting depths of greater than one-half inch resulted in 
fewer plants emerging. 

3. Early planting helped ensure higher yields. 

4. A yield increase was associated with a population 
increase, especially when recommended amounts of fer- 
tilizer, based on the soil test, were applied. 

Do. In 1954, sugar beet fields had an average stand of 
15,500 plants per acre and an average yield of 13.5 tons 
per acre. One thousand plants yielded an average of 1800 
pounds of roots. 

6. Higher plant populations gave highly significant in- 
creases in yield when fertilizer borate at the rate of eight 
percent of the fertilizer or 16 pounds per acre was applied. 

7. Nitrogen and potassium contents of plant tissue 
were higher than those cited in the literature. The per- 
centages of these elements obtained from soil and ferti-.- 
lizer during the growing seasons 1953 and 1954 were 
higher than those found by other workers. The percentage 
recovery of phosphorus by beets was very small. Low 
amounts of nitrogen were applied to many fields, and 
nitrogen was probably the main limiting nutritional factor. 
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INFLUENCE OF VARYING NUTRIENT 
LEVELS UPON THE GROWTH AND 
CHEMICAL COMPOSITION OF AN 

ALFALFA CLONAL LINE 


(Publication No. 16,242) 


Wybe Kroontje, Ph.D. 
The University of Nebraska, 1956 


Adviser: Dr. Leon Chesnin 


Five sand culture experiments involving studies of 
calcium, magnesium, potassium, phosphorus and sulfur 
levels individually, and in relation to varying levels of 
other macro-nutrients were established. Three levels of 
macro-nutrients were established in a geometric progres- 
sion. They were the multiple and fractions of the macro- 
nutrients found in the selected Hoagland and Arnon solu- 
tion: 2, 1/2 and1/8. For each established level of macro- 
nutrients five levels of the individual nutrient element 
under investigation were selected in the geometric pro- 
gression of 2, 1/4, 1/32, 1/256 and 1/2048 of the concen- 
tration of the aforementioned nutrients in the basic Hoag- 
land and Arnon solution. These levels covered the growth 
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range from excess to deficiency. To eliminate genetic 
variability, an alfalfa clone (Nebraska 2532) was selected 
for the experiments. A random-block design with three 
replications was used. 

Tops and roots were harvested, yields were measured 
and replicate samples analyzed for cation, phosphorus, 
nitrogen, sulfur and carotene content. 

The effects of treatments upon the yields of alfalfa were 
in all cases statistically significant. In general, root 
yields were only slightly effected by treatments. Chlorosis 
was generally present at the 1/32 nutrient level, and be- 
came more pronounced with decreasing nutrient level. 
However, the degree of chlorosis decreased with decreasing 
levels of macro-nutrients. 

Increasing calcium concentration of the nutrient solu- 
tions resulted in increased calcium uptake and decreased 
potassium uptake by alfalfa tops. There was a tendency 
for nitrogen percentage to decrease with increasing cal- 
cium content of the solutions. Calcium concentrations 
could not be correlated with the carotene content of the 
tops. 

An increase in the magnesium concentration of the 
nutrient solution resulted in increased phosphorus uptake 
by the alfalfa tops at the medium and high levels of macro- 
nutrients. Nitrogen (nitrate, water-soluble, non-precipi- 
table water-soluble, and precipitable water-soluble) con- 
tents tended to decrease with decreasing magnesium con- 
centration of the solutions. Carotene contents of the tops 
tended to increase with decreasing macro-nutrient level. 

Increasing the potassium concentration of the nutrient 
solutions resulted in an increased uptake of nitrogen, po- 
tassium and magnesium, along with decreased calcium 
uptake by alfalfa. Phosphorus uptake by alfalfa tops tended 
to increase directly with macro-nutrient level. Nitrate 
contents of the tops decreased other forms of nitrogen 
(water-soluble, non-water soluble, and non-precipitable 
water soluble) tended to increase with decreasing potas- 
Sium concentrations of the solutions. 

Neither macro-nutrient levels nor phosphorus contents 
of the solution influenced the magnesium contents of the 
tops. However, uptake of magnesium increased markedly 
with increasing phosphorus concentration of the solutions. 
An increase in the level of macro-nutrients resulted in an 
increased accumulation of the water soluble and non-pre- 
cipitable water soluble forms of nitrogen. Nitrate contents 
were relatively uneffected. There was marked effects of 
different nutrient levels upon the carotene content of al- 
falfa tops. 

There was a tendency for the uptake of sulfur by alfalfa 
tops to increase, and the uptake of calcium and magnesium 
to decrease with increasing sulfur content of the nutrient 
solutions. Most forms of nitrogen increased with the in- 
creasing sulfur levels. Macro-nutrient and sulfur levels 
had no influence upon the carotene content of alfalfa tops. 

159 pages. $1.99. Mic 56-967 





INFLUENCE OF MATERNAL TISSUE 
ON LOOSE SMUT INFECTION OF 
HYBRID BARLEY KERNELS AND 

INHERITANCE OF DORSETT LOOSE 

SMUT RESISTANCE 


(Publication No. 16,187) 


Roland Loiselle, Ph.D. 
The University of Wisconsin, 1955 
Supervisor: Professor R. G. Shands 

Attempts were made to determine: 1) the influence of 
the maternal tissues on loose smut (Ustilago nuda (Jens.) 
Rostr.) infection of the hybrid tissues through histological 
studies of the susceptible parent (Odessa), the resistant 
parents (Anoidium and Trebi), and their F, hybrid barley 
kernels artificially inoculated with chlamydospores of 
the fungus; and 2) the inheritance of Dorsett loose smut 
resistance and the relationships between the factors for 
resistance and the factors governing 9 marker characters. 

Kernels were harvested and fixed 12, 15, 20, 25 and 30 
days after inoculation in order to study the pathological 
histology of inoculated kernels at different stages of growth. 
Three possible methods of fungal infection were observed 
in inoculated susceptible Odessa kernels as follows: My- 
celium growing down through stigma, style and chalaza; 
mycelium growing down through stigma, style, inner epi- 
dermis of ovary and integument at the distal end of the 
kernel; and mycelium growing directly through ovary wall. 
Depending on the stage of development of the kernel, scanty 
to abundant mycelium was observed in the crease region, 
integument, aleurone, endosperm and embryo of the sus- 
ceptible Odessa kernels. In kernels of the resistant vari- 
eties, Anoidium and Trebi, mycelium was not observed in 
the aleurone, endosperm or embryo although present in 
some instances in the chalaza and the bundle parenchyma 
and extending out into the integument away from the crease 
region. Maternal tissues of inoculated hybrid kernels of 
reciprocal crosses between the susceptible and resistant 
varieties had a similar mycelial development to that found 
in inoculated kernels of the female parental varieties. Hy- 
brid tissues of inoculated Odessa x Anoidium F,, kernels 
possessed a scanty mycelial development whereas those 
of Anoidium x Odessa appeared to be free. Hybrid tissues 
of F, kernels from the reciprocal crosses between Odessa 
and Trebi exhibited a scanty mycelial development. Ob- 
servations made on artifically inoculated kernels of the 
susceptible and the resistant parents and their F, hybrid 
barley kernels showed that the maternal tissue influenced 
infection of the hybrid embryo. However, this influence 
was secondary in importance to that of the genotype of 
the embryo itself. 

The inheritance of Dorsett loose smut resistance and 
the relationships between the factors for resistance and 
the factors governing 9 marker characters were studied 
in hybrids between Dorsett and 4 other barley varieties. 
Hybrid material was tested in the F,, F, and F, generations. 
However, the study of the genes involved in the hybrids 
was based on the behavior of inoculated F, plants in F; 
progenies. Many of the F, progenies had smaller numbers 
than desired because of the dormancy character in the 
Dorsett parent and reduced germination of inoculated seed. 
Plants segregating for marker characters were classified 
in the F, generation and the classification was verified 
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with plants from noninoculated seed in the F, generation. 
The distributions of the F, progenies of the hybrids Colsess 
IV x Dorsett, Orange lemma x Dorsett and C.I. 2321 x 
Dorsett suggested that the Dorsett loose smut resistance 
was dependent on a single partially dominant gene. No 
association was demonstrated between the genes for loose 
smut reaction and the genes controlling 9 markers - Trtr, 
Vv, Bb, Nn, Kk, Ss, Rr, Xcxc, Oo - located in 6 of the 7 
barley linkage groups. 90 pages. $1.13. Mic 56-968 


THE IMPORTANCE OF SUBSOIL 
PHOSPHORUS TO AGRONOMIC CROPS 


(Publication No. 16,197) 


John Thomas Murdock, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Associate Professor L. E. Engelbert 


During the last few decades a great deal of emphasis 
has been placed on the use of soil tests as the basis for 
making fertilizer recommendations. Since these tests are 
made on samples from only the plow layer, subsoil fertility 
is not taken into consideration. If subsoil feeding occurs 
to any great degree then an error is introduced into the 
recommendations. 

Suitable experiments were designed to determine if 
subsoil phosphorus is of any importance to agronomic 
crops and if so what changes should be made in the soil 
testing procedures. 

In order to determine the depth to which the corn plant 
feeds, field studies were made in which the recovery of 
phosphorus applied to different horizons of several soils 
was measured by radiotracer techniques. Neutron irradi- 
ated KH,PO, was applied in solution to successive soil 
horizons by means of a specially designed syringe and 
needle. Since the uptake of P** from this material is af- 
fected by phosphorus fixation, the field studies were sup- 
plemented with a laboratory evaluation of the effect of 
phosphate fixation by different soil horizons on the uptake 
of fertilizer phosphorus. 

If active plant feeding in the subsoil is assumed, then 
the amount of available phosphorus present is of impor- 
tance. Therefore, the available phosphorus in the succes- 
sive horizons of these soils was determined withthe Truog, 
Bray and Kurtz, and Olsen tests. In addition, the accuracy 
of these tests was evaluated in greenhouse studies by cor- 
relation with percent of phosphorus in the plant and with 
“A” values. The “A” value is essentially a measure of the 
proportion of the total phosphorus in the plant from ferti- 


lizer,. 
In the field studies, corn obtained 5, 40, 196, and 355 


percent more of its phosphorus from fertilizer applied to 
the subsoil than from that applied to the 0-6 inch horizon 
of the Miami, Dodge, Parr, and Kewaunee soils, respec- 
tively. The average recovery of fertilizer phosphorus by 
corn from the subsoil was 1.2 times that recovered from 
the surface horizon. However, if the effect of variations 
in the phosphate fixing capacity of the different horizons 
is taken into consideration, then this value would be 1.8. 
Correlations of the percent of phosphorus in oats grown 
in the greenhouse, on soils receiving no phosphorus, with 





the Truog, Bray and Kurtz, and Olsen tests gave coeffi- 
cients of 0.703, 0.728, and 0.770, respectively. The cor- 
relation coefficients of “A” values and these chemical tests 
were 0.901, 0.936, and 0.954, respectively. All of the above 
correlations are highly significant. 

Since “A” values are dependent upon the amount of 
fertilizer phosphorus recovered from the soil by the plant, 
factors affecting the availability of fertilizer phosphorus, 
such as phosphorus fixation, necessarily affects them. By 
taking the phosphate fixing capacity of the different soil 
horizons into account the correlation between their “A” 
values and the uptake of soil phosphorus was increased 
from - 0.451 to 0.843 for the horizons of the Miami silt 
loam and from 0.820 to 0.875 for the horizons of all soils 
studied. 

The results of these studies indicate that corn recovered 
at least as much, and maybe even more, of its phosphorus 
from the subsoil as from the plow layer. In most cases, 
the available phosphorus in the plow layer was greater 
than that in any given subsoil horizon but was less than 
that found in all of the subsoil penetrated by corn roots. 
The three soil tests used not only compared favorably with 
each other, but gave an accurate measure of the available 
phosphorus in the subsoil as well as in the surface soil. 

It is concluded that subsoil feeding is of importance 
to some agronomic crops and information concerning the 
amount of available phosphorus in the lower soil horizons, 
as well as that in the plow layer, should be considered 
when fertilizer recommendations are made. 

78 pages. $1.00. Mic 56-969 


THE INFLUENCE OF NITROGEN AND 

POTASSIUM FERTILIZATION ON THE 

INCIDENCE OF STALK ROT OF CORN 
IN NEW YORK 


(Publication No. 15,999) 


Harley John Otto, Ph.D. 
Cornell University, 1956 


Stalk rot is the most destructive disease of field corn 
in New York State. Many pathogens have been shown to 
cause the disease, but Gibberella zeae (Schw.) Petch. and 
G. fujikuroi (Saw.) Wr. are the chief causal agents in New 
York. 

Field experiments were conducted over a three-year 
period to determine the effect of soil fertility on the in- 
cidence of stalk rot. In 1953, 6 corn hybrids manifesting 
varying degrees of resistance to the disease were grown 
on each of 6 fertilizer treatments. Two levels of potas- 
sium and 3 levels of nitrogen in all combinations consti- 
tuted the fertilizer treatments. 

No statistically significant differences were demon- 
strated among nitrogen levels for yield, stalk-rot sus- 
ceptibility or percent dry matter, but a trend was found 
toward increased yield and disease susceptibility with 
increased nitrogen application. The lack of significant 
responses to nitrogen is explained on the basis of nitrogen 
availability in the soil. 

The application of potassium decreased stalk-rot sus- 
ceptibility, increased yield, and hastened maturity. The 
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interaction between hybrids and potassium levels was sig- 
nificant for all three of these factors. 

In 1954, three hybrids were grown on soils which were 
treated with six different fertilizer applications. Increasing 
nitrogen application in the presence of potassium increased 
both yield and stalk-rot susceptibility. Increasing the 
amount of applied potassium increased yield but decreased 
stalk-rot damage. 

Two hybrids each on three fertilizer treatments were 
included in the 1955 experiment. Increasing nitrogen from 
30 to 60 pounds per acre increased the yield of both hy- 
brids. Only one hybrid exhibited increased yield when 
potassium application was increased from 0 to 60 pounds 
K,0 per acre. No differences were manifest in stalk-rot 
susceptibility at the different fertilizer applications. 

Chemical analysis of nitrogen, phosphorus and potas- 
sium in plant tissues from the 1955 test showed that the 
percentages of nitrogen and potassium in the tissues was 
directly related to fertilizer treatments. Plant tissues 
from plots of low potassium application contained less 
potassium than tissues from plots on which potassium was 
supplied more liberally. The same was true for nitrogen. 
The percentages of all three elements decreased as the 
season progressed. 

The results of five tests in outlying New York counties 
during 1955 revealed that the addition of extra potassium 
to a base fertilizer application made by the farmer de- 
creased stalk-rot susceptibility. Omitting additional po- 
tassium or adding extra nitrogen increased stalk-rot 
damage. 

The positions of the hybrids with respect to each other 
remained relatively constant from one test to another for 
yielding ability, stalk-rot susceptibility and maturity. 

Hybrids susceptible to the stalk-rotting organisms 
showed less change in susceptibility from one fertilizer 
treatment to another than intermediate or resistant hy- 
brids. It appeared that stalk-rot prevalence was so great 
in these susceptible hybrids that differences among the 
fertilizer treatments were obscured. 

82 pages. $1.03. Mic 56-970 


SOME EFFECTS OF MOISTURE, LEAF- 
TEMPERATURE DEPRESSION, AND LEAF 
SUSCEPTIBILITY ON THE DEVELOPMENT OF 
POWDERY MILDEW OF ROSES, CAUSED BY 
SPHAEROTHECA PANNOSA VAR. ROSAE 


(Publication No. 16,001) 


Marlin Norbert Rogers, Ph.D. 
Cornell University, 1956 


Major Professor: Dr. A. W. Dimock 


The object of this investigation was to measure tem- 
perature and relative humidity near the surfaces of leaves 
and to determine the effects of these environmental condi- 
tions upon the epidemiology of rose powdery mildew, 
caused by Sphaerotheca pannosa var. rosae. In addition, 
several factors that affect the susceptibility of leaves of 
the host plant were studied. 

Direct relative humidity measurements were made 
0.75 mm from the surface of leaves by means of a 








modification of the Dunmore electrical hygrometer. Leaf 
temperature measurements were made with thermocouples. 
Different relative humidities at the surfaces of leaves were 
obtained by exposing small plants inside a specially con- 
structed controlled-temperature chamber that had one 
refrigerated wall. Leaves lost heat by radiation to this 
cold surface more rapidly than did the air adjacent to them. 
In this way, leaf temperatures below air temperatures 
resulted, and relative humidities at the upper surfaces of 
leaves were increased up to 15 per cent above that of the 
ambient atmosphere. 

As long as leaf and air temperatures were essentially 
equal, transpiration was assumed to be the chief factor 
affecting relative humidity at the leaf-surface. Cuticular 
transpiration increased relative humidity near the upper 
surface of rose leaves a maximum of 5 per cent; whereas 
stomatal plus cuticular transpiration increased relative 
humidity at the lower leaf-surface as much as 25 per cent 
at ambient humidities of 50 to 70 per cent. 

When leaf temperatures were depressed 5 F. below air 
temperatures, direct measurement of relative humidity 
near the upper surface of the leaf agreed with the expected 
values (about 15 per cent above ambient) arrived at by 
mathematical calculation. These results were further 
substantiated by biological means. Infection of snapdragon 
and tomato plants by Puccinia antirrhini and Cladosporium 
fulvum, respectively, occurred at 85 per cent ambient 





humidity when leaf temperatures were sufficiently below 


air temperatures. Since these pathogens are known to 
require higher relative humidities for germination, the 
positive results in these experiments were interpreted as 
substantiating our earlier measurements. 

When inoculated rose plants at 3 air relative humidity 
levels were subjected to leaf-temperature depression con- 
ditions that gave leaf relative humidity values at the upper 
surface of the leaf ranging from 55 to 100 per cent, no 
significant differences in the severity of powdery mildew 
resulted until condensation on the leaves was encountered. 
Repeated cycles of high (about 90 per cent) and low (about 
30 per cent) ambient relative humidity following inoculation 
of roses with conidia of Sphaerotheca pannosa likewise 
had no significant effect on disease severity. 

Continuous water films on leaves were found to result 
in somewhat less mildew development than discrete droplets 
present on leaves. Intermittent mist applied immediately 
following inoculation was found to have an inhibitory effect 
on mildew development, particularly on spore germination. 
The degree of inhibition appeared to be almost directly 
related to the length of the exposure. Mist applied after 
infection was established caused no immediate reduction 
in mycelial development or in sporulation; however, if 
the treatment was continued for 5 to 6 days, collapse of 
the conidia, both those detached and those remaining at- 
tached in chains, was noted. 

Studies of some of the factors affecting leaf suscep- 
tibility also were made. The thickness of cuticle plus 
epidermal cell wall, which was correlated with age of the 
leaf, was found to be one of the most important factors 
studied. Lower leaf-surfaces were found to be more sus- 
ceptible than upper leaf-surfaces. Leaves on plants pro- 
duced under intermittent mist were not significantly dif- 
ferent in susceptibility from those grown under regular 
greenhouse conditions. Exploratory studies of the effect 
upon susceptibility of reserve carbohydrate supplies in the 
leaves indicated a need for further investigation. 
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It was concluded that relative humidity in the range 
studied (30 to 100 per cent) was not limiting the incidence 
of rose mildew or its severity. While relative humidity | 
may play some role in the epidemiology of powdery mildew 
of roses under commercial growing conditions, other en- 
vironmental factors are of greater consequence. The 
possible importance of temperature and other factors is 
discussed. 106 pages. $1.33. Mic 56-971 


CYTOLOGICAL, GENETICAL AND 
FERTILITY RELATIONSHIPS OF THREE 
DIPLOID MEDICAGO SPECIES — M. sativa, 

M. falcata and M. gaetula — 


(Publication No. 16,263) 


Ernest Warren Sprague, Ph.D. 
Cornell University, 1956 








The cytological, genetical and fertility relationships of 
three diploid Medicago species - M. sativa, M. falcata and 
M. gaetula were studied. The species hybridized easily to 
give interspecific and tri-species hybrids. 

Meiotic behavior of the species was observed to be 
regular at every stage. The genomes of the three species 
were shown to be homologous with regular chromosome 
pairing in the interspecific hybrids and also in tri-species 
hybrids where chromosomes from all three species were 
present in one plant. The morphology of the somatic 
chromosomes of the three species was found to be identical 
with each species having one pair of chromosomes which 
possess satellites. 

Variation of flower color was studied in all hybrid prog- 
enies which involved yellow- and purple-flowered parents. 
Seed coat color was observed to vary in one M. sativa x 
M. falcata progeny. No suggested genetic interpretation 
of these segregation patterns was presented. 

Average self- and cross-fertility ratings of the species, 
interspecific hybrids and tri-species hybrids showed all 
three groups to be of about equal fertility. Variation of 
fertility ratings between plants within each group was high. 
It was suggested that the variation of fertility between 
plants was genetically controlled. In this material, no 
relationship could be shown between per cent normal pol- 
len and fertility. 

It was concluded that from a cytological point of view 
these three diploid species are variations within one poly- 
morphic species. This was supported by the data on 
fertility. 83 pages. $1.04. Mic 56-972 














THE EFFECT OF MODIFIED ATMOSPHERE 
STORAGE AT LOW TEMPERATURE AND 
TREATMENTS AFTER LOW TEMPERATURE 
STORAGE WHICH AFFECT THE KEEPING 
QUALITY OF CUT FLOWERS 


(Publication No. 16,264) 


Jacob Hinnes Tinga, Ph.D. 
Cornell University, 1956 


1. Statement of the Problem. Many times the peak in 
flower production occurs before the peak in flower de- 
mand, Although techniques in low temperature storage 
developed during the past five years have been very suc- 
cessful, the possibility of storing flowers in modified 
atmospheres appeared to offer better storage environment. 
This investigation was started to study the effect of in- 
creasing the carbon dioxide and decreasing the oxygen 
during storage on the keeping quality of cut flowers after 
they were removed from storage. Because the pre-harvest 
and post-storage conditions also affected the keeping qual- 
ity, they were studied. 

2. Methods. Roses, snapdragons, chrysanthemums, 
carnations, and orchids were stored in ordinary air, air 
enriched with up to 15 per cent carbon dioxide, and air 
modified by decreasing the oxygen down to five per cent 
with nitrogen gas. Temperatures of 31, 36, 40 and 50°F. 
were used for the storage of cut flowers in air and in 
modified atmospheres. Variations in the useful life after 
the flowers were removed from storage were affected by 
the inability of the base of the stem which had dried during 
the storage period to absorb water. Other variables 
studied were the light intensity prior to the harvest of the 
flowers, the failure of the flowers to regain turgor due 
to excessive water loss before, during or after storage, 
and the different responses of varieties to storage. Cri- 
teria for measuring the useful life of flowers were de- 
veloped. 

3. Results. Slightly modified atmospheres did not 
increase the life of cut flowers under the conditions of 
these experiments. More modified atmospheres produced 
undesirable effects such as petal drying, necrosis of the 
pedicel, and color change of the petals. Ordinary air ina 
high humidity container at 31°F. was the most satisfactory 
treatment for all flowers used except orchids which were 
stored best at 50°F. It was found that the base of the stem 
could be wetted by placing it in a one-half per cent detergent 
solution. Then the flower was placed in a two per cent 
Floralife (sucrose with pH adjusted to 4.3) solution and 
observed in a 70°F. room. Several solutions, all of which 
contained sugar and a bactericide, were useful in extending 
the life of cut flowers, especially rose, variety Better 
Times. Sodium azide and other respiratory inhibitors 
increased the useful life of carnations slightly. 

4. Conclusions. The gain or loss in fresh weight, the 
change of color and the degree of opening were found to be 
reliable criteria for measuring the useful life of cut 
flowers. The use of a weak detergent solution for one 
hour was helpful in the recovery of wilted flowers toa 
turgid condition. Several solutions and inhibitors increased 
the life of flowers. 204 pages. $2.55. Mic 56-973 
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A STUDY OF THE LIGNIN, PROTEIN, 

AND FAT CONTENTS OF SEVERAL 

COMMON PASTURE MIXTURES AND 
THEIR EFFECT ON BEEF PRODUCTION 


(Publication No. 15,079) 


Louis Neal Wise, Ph.D. 
Purdue University, 1950 


Major Professor: G. O. Mott 


There were two principal phases of this investigation. 
One was a study of the seasonal changes in the chemical 
composition of several pasture mixtures and of the prin- 
cipal grasses and legumes making up each of the mix- 
tures. The second phase dealt with the establishment of 
relationships between the chemical constituents of each 
mixture and species, and between these constituents and 
the production of total digestible nutrients. 

The study was made on pastures at the Miller- Purdue 
Farm and in conjunction with grazing trials which have 
been conducted there for several years. Six pastures or 
treatments were considered; there were four grass- 
legume mixtures and two permanent bluegrass pastures. 
All pastures received 60 pounds P.O, and 30 pounds of 
K,O annually. One of the permanent pastures received, in 
addition, 60 pounds of nitrogen. Each of the six pastures 
was replicated three times. All were rotationally grazed. 

Each field was divided into three paddocks. The cattle, 
Hereford steers, remained on each paddock for 14 days, 
after which they were weighed and transferred to the next 
paddock. There were twelve 14-day periods. 

Three forage samples were obtained prior to the be- 
ginning of each grazing period. One was a mixture sample 
which contained principally the sown species but might 
contain any other species of plant which infested the pas- 
ture. The other two samples consisted of the sown grass 
and legume, carefully separated to give a pure species of 
each. 

A chemical analysis was made of the forage samples to 
determine: dry matter, crude protein, lignin, ether ex- 
tract, and a combination of digestible protein and soluble 
carbohydrates designated as “Fraction X.” 

Dry matter was found to be unusually high in the spring 


but did increase to a seasonal peak in early or midsummer. 


It then dropped to its lowest point in the late fall. The dry 
matter content of legumes was much lower than that of 
grasses, with the forage mixtures generally intermediate. 
The lignin content showed a trend similar to the dry 
matter. The legumes again were lowest. Kentucky blue- 
grass showed the highest lignin content of any species or 
mixture but was closely followed by the forage mixture 





from the permanent bluegrass pasture which did not re- 
ceive the nitrogen. 

Crude protein was highest in the spring and fall, de- 
clining to a seasonal low during the summer months. At 
no period during the grazing season did any of the grasses, 
legumes, or mixtures show a crude protein content which 
was less than the minumum requirement for maximum 
production by beef animals. 

Ether extract failed to show the definite seasonal trends 
which were characteristic of the other constituents. This 
was probably due to the small amount of this fraction pre- 
sent in forage plants and to the heterogeneous nature of 
the various substances making up the ether extract. It 
was highest in the spring and fall periods. 

As would be expected, the trend shown by fraction X 
closely paralleled that previously described for crude 
protein. The fraction X content was considerably larger 
than that of crude protein since this substance also con- 
tained the soluble carbohydrates. 

Correlation and regression coefficients and coefficients 
of determination were used to express the relationships 
between the seasonal variation in the chemical constituents 
and between the chemical constituents and the total di- 
gestible nutrients produced per pasture. 

Lignin appeared to be positively correlated with dry 
matter and negatively correlated with crude protein, ether 
extract and fraction X. Three pastures, which contained 
large amounts of legumes, showed a positive relationship 
between lignin and total] digestible nutrients. This was 
not a causal effect but resulted from the associative effect 
of both lignin and total digestible nutrients with the dry 
matter content. Dry matter rather than lignin appeared 
to be the limiting factor in beef production on these pas- 
tures. The three pastures consisting principally of grass, 
showed an inverse relationship between lignin and total 
digestible nutrients. Apparently the dry matter contents 
of these three pastures were not limiting and lignin was 
an important factor affecting beef production. 

The dry matter content appeared to be negatively re- 
lated to crude protein, ether extract, and fraction X. The 
pastures previously referred to which showed a positive 
correlation between lignin and total digestible nutrients, 
also showed a positive correlation between dry matter 
and total digestible nutrients. For the other pastures there 
was an inverse relationship. 

Crude protein was positively related to ether extract 
and fraction X but negatively correlated with total digest- 
ible nutrients. This latter relationship could be expected 
since the protein content was never a limiting factor. 

162 pages. $2.03. Mic 56-974 
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A STUDY OF TOXIC AND 
NEUROPATHOLOGICAL EFFECTS 
OF COLCHICINE IN RODENTS 
FOLLOWING DIRECT INFUSION 
OF NERVOUS TISSUES 


(Publication No. 16,301) 


Jay Bernard Angevine, Jr., Ph.D. 
Cornell University, 1956 


The oft-reported toxic effects of colchicine have been 
re-examined in mice following microinfusion of the drug 
into the sciatic nerve, lumbar spinal cord, and cerebral 
hemisphere by the method of Singer (’54). The findings 
lend further emphasis to the belief of Ferguson (’52) that 
colchicine exerts a primary action on the nervous system, 
and, furthermore, extend to the mammal the observations 
of Singer, Flinker, and Sidman (in press) that colchicine 
in appropriate local concentrations destroys nerve fibers. 
The histopathology following infusion of colchicine into 
the sciatic nerve resembles Wallerian degeneration but 
has these special features: 


1. More extensive retrograde degeneration. 

2. Augmentation of rate and extent by higher concentra- 
tions. 

3. Centripetal direction of degeneration. 

4. Delayed onset of functional and morphological loss. 

». Discrepant amounts of functional and morphological 
loss. 

6. Suggestion of greater sensitivity of larger nerve fibers. 


The absence of nerve damage elsewhere in the body 
following infusions into the nerve, however, contrasts 
with the obvious contralateral degeneration after infusion 
of amphibian limb stumps (ibid.) and shows that the large 
body volume of the mammal effectively dilutes even strong 
colchicine solutions to concentrations inadequate to induce 
neuropathy except at the site of administration. This ex- 
plains the lack of nerve damage following usual methods 
of treatment. Absence of homolateral degeneration above 
15 mm. proximal to the infusion site and the subsequent 
regeneration of the nerve demonstrated that the cell 
bodies of the injured fibers had not been destroyed. Move- 
ment of colchicine along nerve fibers (Dixon and Malden, 
08), although suggested by the extent of retrograde dam- 
age, appears too slow to explain the delayed appearance 
of neurological signs. Vascular transport to the brain is 
indicated; the delay seems to reflect the time required 
to build up an adequate concentration in high centers and 
to exert thereupon a functional effect. The histopatholo- 
gical influence of the drug is believed to be a deeper im- 
pression of its functional effect and enzymatic mechan- 
isms in the neuron may be involved. 

Preliminary studies on the golden hamster revealed 
that their normally high resistance to the drug (Orsini 
and Pansky, ’52) disappears and is no greater than in the 
mouse if the drug is administered intracerebrally instead 
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of by ordinary route of injection. In addition, infusion of 

colchicine into the sciatic nerve produced the histopathol- 

ogy noted in the mouse. The resistance of this animal 

to colchicine is interpreted in the light of these findings. 
201 pages. $2.51. Mic 56-975 


THE MORPHOLOGY OF THE ALASKAN 
FUR SEAL 


(Publication No. 16,018) 


Robert Breton Chiasson, Ph.D. 
Stanford University, 1956 


The principal aim of this study has been to present a 
general anatomical description of the fur seal (Callorhinus 
ursinus) and to determine, so far as possible, the phylo- 
genetic status of the Pinnipedia. Comparisons are made 
to published descriptions of various mammals. The adap- 
tations of pinnipeds to the aquatic environment are re- 
examined and some of the changes during growth in these 
animals are recorded. 

In the attempt to fill some of the gap in our knowledge 
of the origin of the Pinnipedia, a disproportionate amount 
of discussion has been concentrated on the dentition. The 
investigation of the teeth revealed that the sixth upper 
postcanine tooth of the fur seal is deciduous. This fact, 
together with a consideration of cusp patterns, root struc- 
ture and root formation, shows the dentition of these 
seals to be more primitive than in any member of the ex- 
tinct suborder Creodontia. 

The great length of the gut, together with the reticulated 
lining of the pyloris and small intestine, suggests that the 
terrestrial ancestors of the seals were herbivorous. 

It also appears that aquatic adaptations of pinnipeds are, 
for the most part, little more than modifications which 
also appear in terrestrial mammals. Structural similar- 
ities occur more often between pinnipeds and ungulates 
or subungulates than between pinnipeds and members of 
the order Carnivora. 

The conclusions which have been reached are: 1) The 
Pinnipedia constitute an order of mammals separate and 
distinct from all other orders of mammals. 2) The pin- 
nipeds are derived from an herbivorous ancestor which 
probably lived in the early Tertiary. 

122 pages. $1.53. Mic 56-976 
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INDIVIDUAL GROWTH PATTERNS 
IN SKELETAL BIGONIAL DIAMETER 
COVERING THE CHILDHOOD PERIOD 

FROM 5 TO 11 YEARS OF AGE 


(Publication No. 16,126) 


Katherine Jane Newman, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor Howard V. Meredith 


The major objectives were: (1) to determine the trend 
of growth in skeletal bigonial diameter for each of 72 
North American white children over the period from 5 to 
11 years of age, (2) to analyze the seriatim records on 
each individual for the presence of oscillation, (3) to de- 
scribe individual differences in rate of growth, and (4) to 
determine the relationship between growth in skeletal bi- 
gonial diameter and growth in other transverse dimen- 
sions of the body. 

The materials were standardized posteroanterior and 
lateral roentgenograms of the head. Measurements of 
bigonial diameter were made between points marked on 
the posteroanterior roentgenograms, using a steel tape 
read to the nearest 0.1 mm. The results of two independent 
readings were averaged if they agreed within 0.2 mm.; 
additional readings were taken in instances of larger dif- 
ference. 

Roentgenographic bigonial diameters were converted 
to skeletal bigonial diameters by correcting for enlarge- 
ment and blurring. The amount of enlargement in roent- 
genographic dimensions was determined empirically at 
varying distances between the median plane of the head 
positioner and the film. The lateral roentgenogram was 
used to obtain the distance from median plane of head 
positioner to film, and distance between median plane of 
positioner and bigonial plane. 

The mean trend of growth in bigonial diameter for each 
sex over the period from 5 to 11 years of age was mod- 
erately curvilinear, concave to the base line. The mean 
values for males were consistently larger than those for 
females. Individual trends of growth in bigonial diameter 





were obtained by drawing a smoothed curve to the series 
of plotted points for each subject. For male subjects, 
there were 13 successive points at semiannual ages; for 
females, seven successive points at annual ages. The 
individual trends varied from linear to moderately curvi- 
linear, concave to the base line. Some degree of curvi- 
linearity occurred about three times as frequently as 
linearity, and there were rare instances of more complex 
trends. 

In analysis for oscillation, random error was removed 
from each time series by listing the differences between 
measured bigonial diameter and the corresponding value 
on the trend, and an appropriate statistical test was used 
to determine whether the fluctuations were purely random. 
On the basis of this work it was concluded that over the 
age period from 5 to 11 years growth in bigonial diameter 
proceeds smoothly with no evidence of wave-like progres- 
sion. 

Distributions for absolute and relative rates of growth 
in bigonial diameter were described for each sex. Graphs 
were constructed of individual pairs of trends differing 
markedly in slope. Pearson product-moment coefficients 
for the relationship between size in bigonial diameter at 
age 5 years, and centimeter gain in bigonial diameter from 
) to 11 years, were 0.30 and 0.18 for males and females 
respectively. For size at 5 years with relative gain, the 
r’s were -0.12 and -0.07 for males and females respec- 
tively. None of these coefficients is statistically signifi- 
cant. 

It was possible to study the relationship between gain 
in bigonial diameter and gains in each of three other trans- 
verse dimensions. Records from which dependable in- 
crement values could be derived were available on the 
subjects at ages 5 and 11 years for bizygomatic, biparietal, 
and bi-iliocristal diameters. The relationship between 
gains in lower face width and upper face width was positive 
and approximated r = 0.45. The r’s for gains in lower 
face width and head width yielded no substantial evidence 
of positive relationship. For gains in lower face width 
and hip width, the coefficients indicated a low positive 
association. 44 pages. $1.00. Mic 56-977 
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ANTHROPOLOGY 


THE ACCURACY OF SKELETAL 
MEASUREMENTS IN THE LIVING 


(Publication No. 16,171) 


George Ruhle Holcomb, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Professor David A. Baerreis 


The research was concerned with discovering how 
skeletal measurements could be accurately made on the 
living. Direct anthropometry is one way of measuring the 
living, but since the overlying tissues make it difficult, if 
not impossible, to find certain bony landmarks, and be- 
cause the subcutaneous tissue causes an error in itself, it . 
seemed advisable to perfect a technique that would elim- 
inate these sources of error. A method of measuring bony 
parts as precisely as possible is by the use of x-rays. 


Methods and Materials 


Many of the previous studies of long bone development 
discussed in this thesis relied on roentgenograms, but the 
divergence of the x-rays magnify the ends of a bone and 
thereby cause an error in measuring. The technique used 
in this research, that eliminates this divergence by em- 
ploying only the central rays, is the orthodiascope. The 
orthodiascope, a fluoroscope with the screen fixed and the 
tube completely movable, had the central rays marked with 
tungsten cross-wires. An oversize screen 18 x 30 inches 
was used for long bone measurements. The basic method 
for taking a bone measurement with the orthodiascope was 
as follows: a large sheet of acetate covered the screen 
and markings were made on this with a skin pencil. By 
moving the tube until the shadow of the marker was on the 
proximal end of a bone, and marking this spot on the sheet 
of acetate, then by moving the tube to the distal end, and 
again marking the spot, it was possible to measure the 
distance between the two marks with an anthropometer. 
Forty radii and ulnae of living subjects were measured 
both directly and by orthodiascopy by two observers at 
two different times. The humerus was measured in twenty 
subjects with two methods, but by only one observer at two 
different times. Observations of the femur, tibia, fibula, 
and clavicle were also made in order to determine the 
feasibility of applying this technique to these skeletal 
measurements. 

A comparison of measurements obtained by the ortho- 
diascopic and the direct method was carried out with the 
object of measuring the inter- and intra-observer discrep- 
ancies which may arise in direct anthropometry and ortho- 
diascopic anthropometry. The data were analyzed by the 
analysis of variance in order to determine the magnitude 
of the several factors and their interactions. 


Results 





The F test, when applied to the variances, indicated 
differences among subject, times, and observers for both - 
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the direct and orthodiascopic methods of measuring the 
ulna. Non-significant F values were obtained for the 
observer x time interaction of both methods, and for the 
observer x subject interaction of the direct method. For 
the radius all F values were significant except for time 
(direct method) and the observer x time interaction of the 
direct method. The humerus, measured by one observer, 
was found to have an extremely high variance between the 
two methods. Applying the analysis of variance to the 

two methods, it was found that the F test indicated differ- 
ences among subjects, times, methods and observers for 
the ulna. For the same bone, the method x time, observer 
x time, observer x method and observer x method x time 
interactions were non-significant. The F test again indi- 
cated that there were differences among subjects, times, 
methods and observers for the radius. The non-significant 
interactions were method x subject and observer x method 
x time. 


Conclusions 





The complete analysis suggested that measurements 
taken with the orthodiascope were less variable than those 
taken by direct anthropometry. 

The advantages of the roentgenographic techniques of 
measuring apply as well to the orthodiascope. Some of 
the limitations of x-ray techniques, such as extra powerful 
equipment for measuring long bones, special apparatus 
for focusing the central rays and mathematical computa- 
tions for eliminating distortion error, are overcome by 
using the orthodiascope. 67 pages. $1.00. Mic 56-978 


RELIGIOUS LIFE AND VALUES IN 
A NORTH INDIAN VILLAGE 


(Publication No. 16,262) 


Jack Milan Planalp, Ph.D. 
Cornell University, 1956 


Senapur is a village of approximately 2000 people, 
situated in North India about 25 miles north of Benares. 
It was founded about 350 years ago by an ancestor of the 
present landlords and dominant caste of the village, the 
Thakurs (Kshattriyas). There are 23 castes in the village, 
grouped in three broad gradations of status — the “twice- 
born,” clean Shudras and untouchables. Caste organiza- 
tion and inter-caste relations are essentially similar to 
those found throughout rural North India. 

There are no temples in Senapur, but a number of 
shrines serve much the same purpose. The principal 
shrines are those devoted to Goraya Baba (the village 
guardian godling), Kali Mai, Sati Mai and Shiva. Village 
religion tends to be individualistic and decentralized in 
its expression, Brahmans act as priests, and there are 
several kinds of Brahmans with specialized functions. 
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Calendrical rites, based upon the lunar calendar, are 
important in village religion. Pachaiya, the Rama Lila, 
Vasant Pancami and Holi are holidays in which the whole 
village tends to participate together. But most calendrical 
rites are observed independently by each family. They are 
generally performed by the women, and have as their ob- 
ject the safeguarding of the health and life of the male 
members of the household. Fasting, ritual bathing, lis- 
tening to moralistic stories and the cooking of special foods 
are usual features of these rites. 

Life-cycle rites are prominent in Brahmanical Hindu- 
ism. From conception until long after death, the changing 
status of the individual soul is emphasized and consecrated 
by ritual activity. During childhood the following cere- 
monies are customary: Sixth day, Twelfth day, First 
feeding, Haircutting, Ear-piercing and Naming. The pre- 
marriage, marriage and post-marriage rites are elabo- 
rate and costly, and are the occasion of extensive social 
interaction and reciprocity. Marriage brings many changes 
for the bride, who is suddenly transplanted into a strange 
family where new kinds of adjustments are required. 
Widowhood is also a primary crisis of life. After death 
there are usually 13 days of mourning, including several 
Special ceremonies. Ancestral spirits are worshiped 
annually. 

The belief of many villagers in the activity of malevolent 
ghosts, and the presence in their environment of many 
threats to health, provide the framework for another di- 
mension of the “sacred” in Senapur. A considerable number 
of lower-caste men in the village are known as ojhas, or 








experts in the exorcism of malignant supernaturals. They 
effect their cures through tutelary deities. An analysis of 
incidents of ghost-possession indicates that these phenom- 
ena are frequently an expression of conditions of social 
and psychological conflict. The treatment of a number of 
physical ailments (snake bite, dog bite, and fevers and 
pains of various kinds) are specialties of many men and 
women in the village. These informal curers may be of 
any caste, and treatment is effected through the power of 
prayers or mantras. There is often little clear distinc- 
tion between pragmatic and magical aspects of medicine. 

The epidemic diseases of smallpox and cholera are 
attributed to the goddess Bhagavati Mai, who is perhaps 
the most important deity in the everyday life of the vil- 
lage. At times of epidemic she is the focus of intensive 
ritual concern. Family gods, often deified human spirits, 
are to be found in a number of lower-caste families. The 
form and nature of personal religion in the village varies 
widely from one individual to another. 

Miscellaneous rites of importance in the village include 
those centering around the building of a house, purifica- 
tion after the accidental death of a cow, the ceremonial 
recitation of the story of the God of Truth, and others. 
Many magico-religious methods are used in attempting to 
control the monsoon rains and in ensuring the birth and 
health of male offspring. 

In the total mosaic that composes the religious life of 
Senapur, certain patterns or “designs for living” may be 
seen. There appear to be two major ones: (1) “other- 
worldliness”; and (2) the systematic and hierarchical 
ordering of society. 963 pages. $12.04. Mic 56-979 
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PLANNING AND HOUSING 


AN APPROACH TO CONTEMPORARY 
URBAN PLANNING 


(Publication No. 15,729) 


Harry Antoniades Anthony, Ph.D. 
Columbia University, 1955 


Addressed mainly to young men and women who are 
being trained for the profession of planning, the disserta- 
tion is presented in the form of a primer having as its 
purpose to introduce the subject of urban planning, to de- 
scribe and evaluate the current planning movement in the 
U.S.A., and to present a methodology of work for solving 
planning problems. 

The complex process of planning a city or a region 
requires team-work and the contribution from many pro- 
fessional fields. The training needed in order to be able 
to foresee or control population changes or shifts is indeed 
different from that which provides one with the ability to 
conceive, design and regulate the three-dimensional en- 
vironment of the physical community, or the training which 
enables another to tackle problems related to the economic 
life of the urban organism. Due primarily to these dif- 
ferences in the educational backgrounds and also in the 





individual beliefs of the planners themselves, there is 
confusion today as to what is and what is not important in 
the practice of the profession, even as to what planning is, 
how it is done and how it can be more effective. The dis- 
sertation endeavors to answer many such questions and to 
offer an approach to problems of contemporary trban 
planning by suggesting a methodology of work which con- 
sists of five distinct phases: “goal-formulation”, the step 
during which problems are defined, alternative solutions 
are examined, and broad goals for the physical development 
of the community are established; “survey-and-analysis,” 
the step of finding and interpreting facts concerning the 
existing physical, social and economic conditions; “diag- 
nosis”, the phase during which conclusions are drawn and 
probable developments and future needs are determined on 
the basis of existing problems and trends; “plan-prepara- 
tion”, the step of setting definite objectives and making spe- 
cific proposals related to the desired physical form and 
character of the community; and the “plan-effectuation” 
stage, during which the proposals of the plan are carried 
out. 

The following points are stressed in particular: that 
the accumulation of information on existing conditions is a 
prerequisite, but taken by itself, it is not planning, as it 
only gives a picture of what exists and what is happening, 
while planning means deciding on what ought to be; that 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card n-:mber. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





BACTERIOLOGY 629 





the importance of urban esthetics must be widely recog- 
nized, if planning is to take into account, and aim at the 
satisfaction, not only of some of the “people’s” social and 
economic needs, but also of the “individual’s” emotional 
and spiritual needs and conscious or subconscious desires; 
that the study of a city should not be limited to its admin- 
istrative boundaries but should always extend far beyond 
and consider the community within the larger regional 
organism of which it is only a part; that the pedestrian way 
should be considered a most essential element in the city’s 
circulation system and given care at least equal to that now 





given to the motorcar thoroughfare, that the physical en- 
vironment should also be planned as an attractive place in 
which to walk, and that the cities should again be provided 
as they were in the past, with orderly and beautiful traffic 
protected cores and pedestrian squares where people can 
congregate, where civic consciousness and pride can be 
nurtured, and where the physical basis for fostering higher 
standards of citizenship can be found. 

The dissertation is divided into an introduction and 
four parts: Evolution of Urban Planning; The Planning 
Process; Esthetics in Urban Planning; The Ideal City. 

173 pages. 176 pages. $2.20. Mic 56-980 


BACTERIOLOGY 


A CONTRIBUTION TO THE STUDY 
OF THE THERMODYNAMICS OF 
GROWTH OF MICRO-ORGANISMS 


(Publication No. 16,012) 


Edwin Hall Battley, Ph.D. 
Stanford University, 1956 


In this investigation an attempt has been made to study 
the phenomenon of microbial growth, and to measure and 
correlate associated energy exchanges. Growth was re- 
garded as one of the products of a defined reaction, the 
initial and final states of which were determined. The 
accompanying energy changes were then determined, and 
used as a basis from which the energy entering into the 
formation of the grown cells as a result of the reaction 
was calculated. 

A growth reaction was initiated by inoculating a few 
living yeast cells into a thermochemically defined growth 
medium containing a known amount of substrate. It was 
necessary to establish growth conditions such that the 
substrate was the only limiting factor in the growth re- 
action system. The products of the reaction were deter- 
mined at the end of the logarithmic phase of growth. In 
general, equations representing these growth reactions 
were written as follows: 


u Substrate(aq) + v NH,(aq) 
+ w O,(aq) + (reactants) (aq) 


x CO,(aq) + y H,O(liq) 
+ Z (CH}O,N,) + (products)(aq) 


where u, v, w, X, y, and z represent the molar coefficients 
of the reactants and products; and h, o, and n represent 
the amounts of hydrogen, oxygen, and nitrogen respectively 
relative to a unit amount of carbon contained within the 
cellular substance represented by (CH;O,N,). 

The growth reactions studied were those in which yeast 
was grown anaerobically on glucose (I), and aerobically 
on glucose (II), sodium acetate (III), and ethanol (IV). The 
products of growth reaction (I) were found to be ethanol, 
carbon dioxide, glycerol, a-glycerophosphoric acid, and 
cellular material. The sum of the equation representing 
reaction (I), the equation representing reaction (IV) rela- 
tive to the amount of ethanol produced in reaction (I), and 
the equation representing the complete oxidation of the 
glycerol and a@-glycerophosphate produced in reaction (I) 





was found to equal the equation representing reaction (II) 
relative to the amount of glucose in reaction (I). 

The thermochemistry of the growth reactions was ex- 
perimentally studied with an automatic, micro-compen- 
sating, adiabatic, calorimeter in which the growth re- 
actions took place. An analogue type of temperature con- 
trol was used. Both a phase-shift and a magnetic type of 
direct current amplification were investigated for use in 
the control circuit and found to be equally effective. 

An attempt was made to correlate the chemistry and 
the energetics of the growth reactions. Two general types 
of reactions were defined: One, the non-conservative | 
reaction, in which a maximum change in free energy, en- 
thalpy, and entropy takes place; two, the conservative re- 
action, a condition wherein the non-conservative reaction 
is not allowed to proceed to completion. There is thus 
conserved somewhere within the conservative reaction 
system an amount of energy which is proportional to the 
extent to which the non-conservative reaction has not 
reacted, a growth reaction being, therefore, a conservative 
reaction. 

It was found that changes in the thermodynamic prop- 
erties accompanying the growth reactions were directly 
proportional to the extent to which the relative non-con- 
servative reaction had proceeded to completion. The 
amount of growth was directly proportional to the effici- 
ency with which the energy, theoretically available for 
expenditure and relative to the non-conservative reaction, 
was conserved in the form of cellular material during the 
growth reaction. 

The question was discussed as to whether the molec- 
ular structure of substrates utilized by micro-organisms, 
-or the release of free energy brought about by the oxi- 
dation of such substrates was of greater importance in 
predicting the extent of cellular synthesis. It was con- 
cluded that, per unit carbon of substrate utilized, the 
observed amount of growth was directly proportional to 
the free energy change of the non-conservative reaction. 
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CHEMICAL AND MICROBIOLOGICAL 
CHANGES IN ENSILED ALFALFA 


(Publication No. 16,141) 


Raymond Warren Beck, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Professor W. C. Frazier 


The fermentation of alfalfa silage and some of the con- 
ditions associated with its production were studied by 
ensiling the crop in quart fruit jars and storing these at 
a desired temperature for six to eight months. The total 
bacterial numbers and some of the types of organisms 
present at various periods during the fermentation were 
determined along with estimations of pH, titratable acidity, 
and the production of fermentation acids. 

No clear effect of stage of maturity of the plant could 
_ be found, but silage prepared from alfalfa cut in the late 
spring and early summer (lst cutting) and mid-summer 
(2nd cutting) was considerably better than that prepared 
from late summer material (3rd cutting). 

The silages prepared at 69 per cent moisture or lower 
all were of good quality and those prepared at higher mois- 
ture levels varied in quality. | 

Both good and poor quality silage resulted at each of 
the temperatures studied. Little or no active fermentation 
occurred at 45 C or 60 C, and low levels of fermentation 
acids were found. 

The addition of molasses, sodium metabisulfite, Kylage, 
and calcium formate to the alfalfa resulted in silages which 
had good lactic acid fermentations and were very similar 
to good silages prepared without additives. The A. I. V. 
process (mineral acids) also produced an excellent si- 
lage, but bacterial activity and the production of fer- 
mentation acids were very slight. 

Both the uninoculated controls and the silages to which 
Clostridium tyrobutyricum was added were of poor quality 
and contained large amounts of butyric acid. These ex- 
periments involved the ensiling of 3rd cutting alfalfa. The 
production of butyric acid in poor quality silage was not 
confined to a particular period of the fermentation, but 
occurred at different times in different silages, 

Propionic acid was found in all silages which contained 
butyric acid, but was absent in all other silages. Acetic 
and succinic acids were always present in all samples, 
even when lactic acid was absent. 

Maximum bacterial numbers of about 1 billion per 
gram of silage were reached at 2 to 5 days of storage. 
Poor silage contained higher numbers of bacteria than 
good silage throughout the curing. 

Homofermentative lactobacilli (probably Lactobacillus 
plantarum) were found prominently in the early part of 
the fermentation of good silage along with heterofermen- 
tative lactobacilli (probably L. brevis). The heterofer- 
mentatives increased percentagewise as curing proceeded, 
probably as a result of being more capable to survive the 
storage conditions. In poor silage diplococci (probably 
pediococci) were active during the early part of the fer- 
mentation. Streptococci were commonly found in the 
early fermentation of silages containing added preserva- 
tives. Lactic rods eventually survived best in all of the 
silages, and therefore outnumbered other organisms in 
old silages. 











Statistical analysis showed that the moisture content 
did not correlate significantly with quality score, final 
lactic acid content, final butyric acid content or the final 
pH. Among the significant relationships found were the 
following: quality score was directly related to the final 
titratable acidity and final concentrations of lactic acid; 
quality was inversely correlated with the final pH and the 
amount of butyric acid present. The final pH was directly 
related to the concentration of lactic acid and inversely to 
the concentration of butyric acid. 

Good silage was characterized by large quantities of 
lactic acid and no butyric acid, the final pH was usually 
4,5-5.0, and the titratable acidity was above 2 per cent. 
Poor quality silage contained little lactic acid and large 
quantities of butyric acid, the pH was rarely lower than 
6.0 and titratable acidity was not above 1 per cent. 

158 pages. $1.98. Mic 56-982 


SPECTROPHOTOMETRIC AND SERUM 
NEUTRALIZATION STUDIES OF SERA 
FROM CHICKENS EXPOSED TO 
INFECTIOUS BRONCHITIS VIRUS 


(Publication No. 15,670) 


Osmane Hipolito, Ph.D. 
Michigan State University, 1955 


Infectious bronchitis of chickens (IB) is an acute and 
highly contagious disease of great economic significance 
to the poultry industry. 

The purpose of the present investigation was to study 
the relationship of spectrophotometric analyses of serum 
as compared to antibody response measured by the serum 
neutralization test following inoculation of susceptible 
birds with infectious bronchitis virus. 

Adult, single-comb, White Leghorn cockerels were 
used as experimental chickens. 

Two strains of virus were used. Strain V114D, an egg- 
adapted strain, was employed in all the serum neutrali- 
zation tests. Strain VL was isolated from field cases of 
the disease and was used to infect susceptible birds. 

Chickens were bled by intracardiac puncture immediate- 
ly prior to exposure to IBV and then after three, five, seven, 
ten, twelve, sixteen, and twenty weeks. Serum samples 
were stored at -30°C until used. 

Sera of individual birds were analyzed with the Beck- 
man Model B spectrophotometer before and after chemical 
fractionation by the method of Wolfson et al. The following 
values were determined: total protein, albumin, and alpha, 
beta, and gamma globulins. 

Sera from individual birds bled at the same time in- 
terval were pooled in equal portions and analyzed spectro- 
photometrically. Serum neutralization tests and macro- 
Djeldahl determinations were also performed on these 
pools. 

A close agreement was observed in the total protein 
determinations by the Kjeldahl and the spectrophotometric 
methods although the values obtained with the former 
method were slightly higher. 

Results obtained by spectrophotometry after chemical 
fractionation showed a fair agreement with those found by 
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several investigators with the use of the electrophoresis 
apparatus. 

There was a close agreement of the results obtained 
with sera of individual chickens and those of pooled sera 
with respect to total protein, albumin, total globulin, 
gamma globulin, and A/G ratios. Alpha and beta globulin 
results showed a marked variation. 

A decrease in albumin values and consequently an in- 
version of the A/G ratios was observed after IBV inocula- 
tion. Alpha and beta globulins were specifically respon- 
sible for the increase in globulins. Gamma globulin had 
no influence on this change since its values were almost 
uniform during the course of the investigation. 

In an endeavor to explain the results obtained it must 
be emphasized that a large amount of blood (20 ml., or 
approximately one-fourth of the total blood volume) was 
removed from each bird at every bleeding period. Al- 
though the intervals between bleedings were never less 
than two weeks, it is possible that this interval might not 
have been sufficient for the complete restoration of the 
original balance of the serum components. 

Serum neutralization tests conducted on pooled sera 
showed typical response with infection by IBV. A maxi- 
mum titer in antibodies was found between the seventh 
and twelfth weeks after inoculation. 

There was no correlation between the changes in serum 
components and antibody content. When the serum com- 
ponents had returned to preinfection levels the antibody 
content was at the maximum. 

89 pages. $1.11. Mic 56-983 


STUDIES ON A PRESUMPTIVE 
POLYPLOID STRAIN OF THE 
BACTERIUM ESCHERICHIA COLI 


(Publication No. 15,998) 


James Elvis Ogg, Ph.D. 
Cornell University, 1956 





When cells of Escherichia coli 82/r (a purine-requiring 
mutant of E. coli B/r) were cultivated in an atmosphere 
of camphor vapors, large-cell strains were produced. 
One such strain, designated P6, remained stable after 
growth in a chemostat for several generations and after 
repeated transfers on complete medium for two years. 

In order to determine the underlying cause of the large- 
cell size, a number of comparative studies were made of 
the strain and its parent 82/r. The P6 colonies, when 
observed with obliquely transmitted light, revealed a 
coarse internal granularity in contrast to the fine granu- 
larity of the 82/r colonies, although colony size did not 
vary. Throughout the growth cycle, cells from P6 col- 
onies were significantly larger than cells from 82/r col- 
onies, Preliminary nuclear cytological studies indicated 
that cells of P6 possessed apparently larger, more densely 
stainable chromatinic bodies than cells of 82/r. Prelim- 
inary counts indicate that P6 may have about 1.5 times 

aS many such chromatinic bodies, presumably nuclei, per 
cell. This observation in conjunction with the finding that 
P6 contains about three times as much desoxyribonucleic 
acid per cell suggests that it may be diploid. P6 has been 


found to contain approximately twice as much ribonucleic 
acid as 82/r. 








Comparative growth rate studies of P6 and 82/r showed 
that P6 had a slightly longer lag phase, but approximately 
the same logarithmic rate of growth. Preliminary meta- 
bolic studies showed that P6 fermented various carbohy- 
drates at a slower rate than 82/r. P6 grown in the pres- 
ence of pyruvate and formate did not produce gas from 
these compounds as did 82/r. 

The large-cell strain was found to be extremely re- 
sistant to x-rays, gamma rays, and ultraviolet light at 
2537 and 2650A. P6 gave classical sigmoidal survival 
curves when exposed to x- and gamma rays whereas 82/r 
gave exponential (one-hit) curves. Not only was this re- 
sistance of P6 demonstrated in the shape of survival 
curves but also in the mean lethal dose (MLD) or 37 per- 
cent survival dose; P6 required approximately three 
times the x-ray and four times the gamma ray dose as 
82/r for the same MLD. A mathematical analysis of the 
radiation data showed that P6 had a “target number” at 
least twice that of 82/r for the three types of irradiation 
used in this study and that its inactivation kinetics were 
compatible with the hypothesis of a polyploid constitution. 

Studies on the rates of induced mutations of phage 
sensitivity to resistance, streptomycin sensitivity to re- 
sistance, and purine dependence to independence gave 
results almost exactly the opposite of what would be ex- 
pected if P6 were a diploid or polyploid organism. 

P6 recombined with E. coli K12 and E. coli B deriva- 
tives and formed prototroph colonies at a significantly 
higher frequency than 82/r, there being a three- to twelve- 
fold difference depending on the cross. However, a study 
of the ratios of segregating gene markers indicated only 
minor differences or none in segregation behavior of P6 
and 82/r. 

The larger cell size, the greater amount of desoxyri- 
bonucleic acid and ribonucleic acid per cell, the increased 
resistance to irradiation and the higher frequency of pro- 
totroph colonies formed in sexual recombination experi- 
ments are consistent with the hypothesis that P6 is a 
polyploid derivative of 82/r. Preliminary cytological 
analysis also suggests polyploidy. Mutational and segre- 
gational data do not give support to the hypothesis that P6 
is a polyploid organism and unless an extremely high 
rate of somatic crossing-over is postulated, the observa- 
tions on induced mutation rates strongly indicate that P6 
is not polyploid. Hence, no definitive conclusion can be 
reached on the present evidence. 

132 pages. $1.65. Mic 56-984 


THE UTILIZATION OF ETHYLENE 
GLYCOL BY PSEUDOMONAS 


(Publication No. 16,092) 


Robert Blair Painter, Ph.D. 
The Ohio State University, 1955 





The primary product of ethylene glycol, when oxidized 
by Pseudomonas fluorescens, is glycolaldehyde. The 
latter compound has been implicated in carbohydrate dis- 
similation via “shunt pathways,” although the inability of 
investigators to isolate the free compound has led to the 
use of the term “active glycolaldehyde.” The present 
investigation was begun in order to determine the pathway 
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of ethylene glycol dissimilation and whether assimilation 
of this compound involves pathways of carbohydrate me- 
tabolism already known, in which glycolaldehyde and/or 

“active glycolaldehyde” participate. 

Various techniques were used in the investigation, 
among which were Warburg methods, by which extents of 
oxidation and respiratory quotients of various substrates 
were determined, and spectrophotometric analyses, by 
which the roles of the pyridine nucleotides were assessed. 
Nutritional experiments aided in the investigation, as did 
color tests for the presence of heptose. Chromatographic 
techniques were also used. 

Two strains of Pseudomonas fluorescens were used. 
One was P. fluorescens OSU 64, capable of inducible ox- 
idation of ethylene glycol but incapable of using it as a 
source of carbon for growth. The other, a variant ob- 
tained from the first, was able to use ethylene glycol for 
growth. Results of Warburg experiments showed that the 
parent oxidized ethylene glycol, as well as glycolaldehyde 
and glycolic acid, completely to CQ, and H,O, and was 
capable of rapid oxidation of oxalic acid. The variant, on 
the other hand, oxidized ethylene glycol, glycolaldehyde, 
and glycolic acid to only 60-70 per cent completion, and 
was incapable of oxidizing oxalic acid. 

Although glyoxylic acid was rapidly oxidized by the 
variant, the resulting respiratory quotient was incompat- 
ible with the hypothesis that it is an intermediate in the 
direct pathway of ethylene glycol dissimilation. More- 
over, the oxidation of glyoxylate was inhibited by 2,4- 
dinitrophenol, while ethylene glycol oxidation was not. 

Glycolaldehyde, ethanol, and formaldehyde were cap- 
able of reducing DPN in the presence of extracts of the 
variant. The reduction of DPN by glycolaldehyde was in- 
complete but was increased by the presence of glycolic 
acid or by preincubation of the extract at room tempera- 
ture, suggesting the presence of an inhibitor in the ex- 
tracts. 

Incubation of extracts with ribose-5-phosphate plus 
glycolaldehyde or with the pentose phosphate alone re- 
sulted in heptose formation, as indicated by orcinol color 
tests. However, combination of the pentose phosphate 
with glycolaldehyde resulted in more rapid appearance of 
the heptose phosphate. In addition, the incubation of ex- 
tracts with glycolaldehyde alone resulted in slightly pos- 
itive color tests, suggesting the formation of heptose from 
the glycolaldehyde and slight amounts of pentose in the 
extracts. 

The investigation has led to the following conclusions: 

1) The difference between the parent and variant is 
a result of the ability of the latter to assimilate a portion 
of ethylene glycol instead of completely oxidizing it to CQ, 
and H.O as the parent does. This ability is probably cor- 
related with the slight difference in pathways for ethylene 
glycol dissimilation which the two strains exhibit. 

2) The oxidation of glycolaldehyde by the variant is 
DPN-dependent and probably results in considerable syn- 
thesis of high-energy phosphates. 

3) Condensation of glycolaldehyde with pentose phos- 
phate to form heptose is a means by which the first step 
in ethylene glycol assimilation occurs. 
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LEPTOSPIRA POMONA INFECTION 
IN CATTLE AND ITS ETIOLOGICAL 
ROLE IN ABORTION 


(Publication No. 15,881) 


John Christian Ramge, Ph.D. 
The Ohio State University, 1955 


The primary objective of this investigation was to 
discover whether abortion could be induced by infection 
with L. pomona and to gain an insight into the cause of 
abortion during leptospira infection. 

Pregnant females of several species were inoculated 
with a strain of L. pomona. To determine whether infec- 
tion took place, guinea pigs were checked daily for fever, 
and blood was cultured from the rabbits, hamsters, and 
cattle. The inoculation of Schuffner’s medium and ham- 
sters was the principal method used when attempting to 
isolate organisms. The agglutination-lysis test was em- 
ployed to detect antibody response. 

In work with rabbits, 3 bred does were inoculated, but 
only 1 doe developed a leptospiremia. The resistance to 
infection and asymptomatic course of the disease discour- 
aged further studies with rabbits. 

More extensive experimentation with pregnant hamsters 
failed to produce evidence of abortion. A low conception 
rate and improper environment for parturient hamsters 
made the work more difficult. Several litters of hamsters 
were born to dams that were inoculated at various stages 
of pregnancy. The young developed normally and showed 
no signs of infection. 

Abortion was produced consistently in guinea pigs. It 
occurred 5 to 10 days after inoculation, and leptospiras 
were isolated from several of the aborted fetuses. Of 11 
animals inoculated, 2 were near term and farrowed fully 
developed litters, but several were born dead. There were 
7 that definitely aborted fetuses. The remaining 2 were 
found to be not pregnant 5 and 9 days after inoculation al- 
though no signs of placenta or fetuses were seen. 

There were 3 abortions of experimentally infected 
cows. Evidence points to these abortions as being pro- 
duced by L. pomona although no organisms were isolated 
from the fetuses. The abortions occurred approximately 
2 to 4 weeks after symptoms of leptospirosis were seen 
in the dam. 

A Caesarean section was performed on a cow infected 
13 days before. The calf was alive when removed, but no 
organisms could be found upon immediate examination of 
the calf by dark-field and cultural methods. 

A laparotomy was performed upon another previously 
inoculated cow, and the live calf was inoculated in the 
cervical region through the uterine wall. One week later 
the macerated remains of the fetus were removed from 
the dam. Non-motile leptospira were seen in the exudate, 
but cultural attempts were unsuccessful. 

“In the course of the experiment, it was possible to 
establish leptospiremia and leptospiruria in the majority 
of the cattle inoculated. 103 pages. $1.29. Mic 56-986 
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SOME EFFECTS OF DIETARY 
ANTIBIOTICS UPON THE 
INTESTINAL FLORA OF CHICKS 
FED SEMI-SYNTHETIC DIETS 


(Publication No. 16,205) 


Robert Albert Rhodes, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Professor William B. Sarles 


Experiments were undertaken to determine whether 
the effects which dietary antibiotics have upon the nutri- 
tional status of chicks were accompanied by changes in 
the intestinal flora of the chicks. 

The growth of chicks fed a dextrin semi-synthetic diet 
containing limiting amounts of vitamin B,, was not improved 
significantly by the addition to the diet of streptomycin, 
bacitracin, penicillin, or combinations of these antibiotics. 
There was a tendency for the antibiotics to diminish the 
numbers of enterococci and lactic acid bacteria while in- 
creasing the numbers of coliform bacteria relative to the 
numbers of these organisms present in intestinal contents 
of control chicks; the numbers of anaerobes were not 
altered. 

Coliform isolates from the intestinal contents of chicks 
fed antibiotics were more resistant to the antibiotic fed 
in the diet than those isolated from control chicks and 
differed also in their IMVIC fermentation patterns. 

The addition of aureomycin or of a mixture of bacitra- 
cin and penicillin to a sucrose semi-synthetic diet defi- 
cient in folic acid caused chicks to grow at rates one- 
third greater than those fed the deficient diet without sup- 
plementation, and equal to the rate of growth of chicks 
maintained on a complete diet. The antibiotics were not 
effective in increasing the rate of growth of chicks feda 
semi-synthetic dextrin diet containing no folic acid. 

The numbers of bacteria decreased in the intestinal 
contents of chicks fed the sucrose diet inadequate in folic 
acid. Antibiotics added to this diet increased the numbers 
of coliform bacteria over the numbers present in the in- 
testinal contents of the folic acid-deficient control chicks. 
Coincidently, the antibiotics (especially the mixture of 
bacitracin and penicillin) decreased markedly the numbers 
of lactobacilli in the intestinal flora. These changes oc- 
curred within 2 - 3 days after the antibiotic was added to 
the diet. 

Aureomycin was not effective in increasing the number 
of coliform bacteria in the intestinal contents of the chicks 
fed the dextrin diet, but did decrease the number of lac- 
tobacilli in the upper segments of the intestinal tract. The 
bacitracin + penicillin combination was equally effective 
in both diets. In either diet, the action of aureomycin was 
most pronounced in the duodenum and ileum segments of 
the intestinal tract; the combination of bacitracin and peni- - 
cillin brought about changes in the intestinal flora through- 
out the intestinal tract. 

Coliform bacteria isolated from the intestinal contents 
of chicks fed either antibiotic supplement synthesized 
greater quantities of extracellular folic acid in vitro than 
did coliform bacteria isolated from intestinal contents of 
control chicks. 

Living cultures of Clostridium perfringens, Escherichia 
coli, a Lactobacillus species, and Streptococcus faecalis 














were fed daily to groups of chicks maintained on a dextrin 
diet deficient in B vitamins. In no instance did this re- 
gime significantly alter the rate of growth of the chicks. 
The feeding of E. coli and C. perfringens tended to de- 
crease the numbers of all types of organisms counted in 
the intestinal contents; the Lactobacillus increased the 
numbers of all types of organisms and §S. faecalis cultures 
increased the counts of lactobacilli and enterococci. The 
numbers of bacteria in the intestinal contents of these 
chicks tended to return to their original levels when feeding 
of these cultures was discontinued. 

The results indicate that antibiotics fed in the diet of 
chicks may increase the supply of nutrients available to 
the chicks by increasing the numbers and altering the 
types and synthetic abilities of the coliform bacteria, and 
by decreasing the competition between the intestinal lac- 
tobacilli and the chicks for available nutrients. 

217 pages. $2.71. Mic 56-987 











A STUDY OF THE EFFECT OF CORTISONE 
AND ROENTGEN RADIATION ON INNATE 
RESISTANCE TO EXPERIMENTAL MYCOSES 


(Publication No. 15,956) 


Frank Jacob Roth, Jr., Ph.D. 
University of Minnesota, 1955 
Major Advisor: Jerome T, Syverton, M.D. 

The study of the etiologic agents of the systemic mycotic 
infections of man has been encumbered in part by the mani- 
fest difficulties encountered in attempts at isolation of 
these pathogens and by failure in efforts to establish pro- 
gressive fatal infections in experimental animal hosts. It 
is apparent that the innate resistance of most animal species 
to mycoses is of a high order and that the majority of the 
pathogenic fungi are characterized by restricted virulence. 

The experiments conducted in this study were designed 
to observe the response of mice pretreated with cortisone 
and roentgen radiation, singly, and in combination, to in- 
fection with a diverse group of pathogenic fungi, viz. Can- 
dida albicans, Blastomyces dermatitidis, Sporotrichum 
schenckii, and Histoplasma capsulatum. Additional ex- 
periments were performed to determine the duration and 
time of maximal effect of the enhancive agents on the host- 
parasite relationship in the aforementioned mycotic in- 
fections. 

Pretreatment of adult Swiss albino mice with subcuta- 
neous doses of cortisone and whole-body roentgen radia- 
tion, either singly or in combination, reduced their in- 
herent resistance to experimental infection with each of 
the four pathogens. The adverse effect of the two agents 
on native resistance was most marked in the case of ex- 
perimental moniliasis and least so in that of experimen- 
tal histoplasmosis. Widespread dissemination of the fun- 
gi occurred more rapidly and mycotic lesions appeared 
earlier in the treated and infected hosts than in the un- 
treated and infected control animals. An increase in the 
population density of the fungal cells was observed in the 
tissues of the experimental hosts treated with the hormone 
and roentgen radiation, as contracted with the numbers 
seen in the untreated but infected control animals. 
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In the dosage range employed (100 r to 400 r), whole- 
body x-radiation produced a detrimental effect upon re- 
sistance greater than that produced by the steroid. The 
increased susceptibility of the mice was approximately 
proportional to the magnitude of the dose of x-radiation 
administered. In the experiments in which the hormone 
was employed singly, the anti-inflammatory action of cor- 
tisone appeared to play the dominate role in the enhancive 
effect observed. 

The increase in susceptibility evoked by the unified 
action of the cortisone and the total-body x-radiation ex- 
ceeded that achieved by either agent employed singly and 
ranged from unequivocal synergism (in experimental mon- 
iliasis) to a restricted additive value (in experimental his- 
toplasmosis). Pretreatment of mice with a dosage combi- 
nation of 400r of roentgen radiation and 4.0 mg. of cortisone 
resulted in a degree of induced susceptibility sufficient to 
produce complete lethality in animal groups experimentally 
infected with C. albicans, B. dermatitidis, and S. schenckii, 
in 9, 14, and 15 days, respectively. The diminished resist- 
ance of the host was evidenced by a decreased longevity, 

a higher rate of mortality, and a marked intensification of 
the disease process. 

Susceptibility as induced by the treatment of mice with 
either the steroid or the roentgen radiation persisted for 
a minimum of five days after administration and was main- 
tained at a near-constant level, except in moniliasis where 
points of maximal effect were observed. In experimental 
moniliasis, the reduction in resistance was at a maximum 
48 hours after the injection of the cortisone and 96 hours 
following the administration of the x-rays. The injection 
of the pathogenic yeast when the induced susceptibility 
produced by both agents was at a coincidental maximum 
resulted in death for all recipients in the group in 112 
hours. 

The observed enhancive action of the hormone and x- 
radiation is discussed and evaluated in terms of postulated 
modes of action. It is suggested that the capacity of the 
two agents to render susceptible a readily available ex- 
perimental animal to rapidly fatal infection by pathogenic 
fungi should prove of considerable value to the diagnostic 
and experimental laboratory. 

149 pages. $1.86. Mic 56-988 











ASPARTASE: PROPERTIES OF THE 
ENZYME IN THE INTACT BACTERIAL 
CELL AND IN CELL-FREE 
PRE PARATIONS 


(Publication No. 15,961) 


Josephine Daubney Smith, Ph.D. 
University of Minnesota, 1955 


Major Professor: Herman C, Lichstein 


The general properties of the aspartic acid deaminase 
(aspartase) enzyme were studied in the intact bacterial 
cell and in cell-free juices prepared from Bacterium Ca- 
daveris. Cell-free aspartase was found to be more sensi- 
tive to variations in hydrogen ion concentration, tempera- 
ture and ionic strength than was the enzyme contained in 
intact cells, and under suitable conditions of assay, it was 








shown that aspartase was produced over the entire range 
of growth pH. 

The inhibitory effects of phosphate, malate, and fumarate 
on cell-free aspartase were studied as well as the inhibitory 
effects of sodium fluoride and iodoacetate on the aspartase 
activity of whole cells. Data were presented suggesting 
that the former affected directly the ability of the enzyme 
to deaminate aspartate whereas the latter inhibited the 
assimilation of aspartate by the intact bacterial cell. It - 
was suggested that aspartate enters the bacterial cell 
through some “active” process and that the addition of 
glucose to the assay system stimulates this process by 
bridging the permeability barriers of the cell towards 
aspartate. 

The enzyme was shown to be specific for the L-isomer 
of aspartic acid and Michaelis constants were calculated 
as ca. 10 x 10~° M for the aspartase of sonic lysates and 
dried cells. Further, a method was givenby which Michael- 
is constants could be obtained for whole cells; the con- 
stant calculated for Bact. cadaveris being ca. 5.5 x 10 * M. 

Certain divalent metal ions were shown to stimulate 
markedly the ability of cell-free juices to deaminate as- 
partate although they were without effect when tested upon 
intact cells. A possible relationship between these ions 
and the coenzyme of aspartase was discussed. 

The reduction of aspartase activity of cells and cell- 
free juices of cells harvested from a glucose containing 
medium was studied and data were presented suggesting 
that this may be a more general phenomenon than pre- 
viously supposed and further, that this effect is directed 
towards aspartase and not merely to secondary enzyme 
systems. However, the possibility of various secondary 
effects influencing cellular ability to deaminate aspartic 
acid was discussed. The ability of fumarate and divalent 
metal ions to protect aspartase from the inhibition brought 
about by the inclusion of glucose in the growth medium was 
studied and possible mechanism for these processes were 
presented. 

Aspartase was purified 18 fold over the activity of 
crude sonic lysates and the methodology of purification 
was given. The partially purified enzyme was shown to 
contain bound-biotin as determined by microbiological 
assay with Saccharomyces cerevisiae (strain 139). In 
general, the bound-biotin content of the enzyme increased 
with corresponding increases in specific activity and this 
information was presented as added evidence that biotin 
is intimately related to the aspartase enzyme. 

118 pages. $1.48. Mic 56-989 
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The University of Wisconsin, 1955 





Supervisor: Professor E. M. Foster 


A quantitative study was made of the effect of drying 
conditions and protective media on the survival of Serratia 
marcescens during drying. 

The drying procedure consisted of adding a suspension 
of cells to nylon cloth held in an air stream of a controlled 
temperature, relative humidity and flow rate. Upon com- 
pletion of the drying treatment, the cells were rehydrated 
by adding the cloth to a dilution bottle containing a solution 
of 0.1 per cent peptone. The streak plate procedure was 
used for viability assays. 

The medium in which the cells were dried had a marked 
influence on their viable recovery. The essential protec- 
tive materials and their concentration were: 2 per cent 
dextrin, 0.5 per cent ascorbic acid and 0.5 per cent thiou- 
rea. Survivals of 70 per cent were obtained in a diluent 
containing these materials as compared to 2 per cent when 
cells were dried in 0.1 per cent peptone solution alone. 

The protection afforded by ascorbic acid and thiourea 
appeared to be associated with their antioxidant properties. 
Either of these compounds or cysteine provided protection 
and their omission from the drying menstruum could be 
partially compensated for by drying with nitrogen gas. 





Skim milk powder, xylan, egg albumin and glucose 
could be used as substitutes for the dextrin. 

Dextrin, ascorbic acid and thiourea also protected 
Bacterium linens and Escherichia coli. Micrococcus 








ureae and Streptococcus lactis, however, were not bene- 











fitted by these additives and survived as well in solutions 
of M/20 phosphate or 0.1 per cent peptone as in a diluent 
containing dextrin, ascorbic and thiourea. 

An increase in additives above the standard concentra- 
tion of 2 per cent dextrin and 1 per cent reducing materials 
did not improve the per cent survivals, while values 
slightly below these yielded lower viable recoveries. Al- 
though cell concentrations of 10° to 10°° per ml yielded 
comparable survivals, the viable recovery with the highest 
concentration was affected less by a decrease in the amount 
of protective additives than was survival with cell concen- 
trations of 10° and 10° per ml. 

Viability assays made throughout 30 minute drying 
periods showed that most of the cell destruction occurred 
during the first 3 minutes of drying. After the initial rapid 
killing, the cells were comparatively resistant. 

Studies on the effect of drying conditions showed that 
the air stream temperature and relative humidity influ- 
enced survival while the flow rate had little or no effect. 
Lower survivals were obtained with an increase in tem- 
perature while higher viable recoveries were obtained by 
increasing the relative humidity of the air stream. The 
beneficial effect of raising the relative humidity was 
greatest when any of the essential additives were omitted 
from the menstruum. 

In general, the results obtained with the cloth drying 
procedure corresponded with those of other investigators 
who have dried S. marcescens by other methods. 

_— 106 pages. $1.33. Mic 56-990 
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(Publication No. 15,980) 


Helen Hedwig Kaslo, Ph.D. 
University of Minnesota, 1954 


Christopher C. Andrews was born in Hillsborough, New 
Hampshire, in 1829, and died in St. Paul, Minnesota, in 
1922. The democratic, humanitarian spirit that pervaded 
New England during his youth encouraged Andrews to be- 
lieve he would have a distinguished career if he worked 
and studied hard enough. As soon as he was admitted to 
the Massachusetts Bar in 1850, he attached himself to the 
local Whig Party. The combination of law and politics 
with a literary career appeared a sure formula for suc- 
cess. However the slow advance of his fortunes prompted 
him to go West. At this time his neighbor from New Hamp- 
shire, Franklin Pierce, became President, and Andrews 
became a Democrat. 

President Pierce encouraged him to believe he would 
receive political favors in the Kansas Territory. An- 
drews, no Abolitionist but opposed to the extension of 





slavery, went to Kansas in 1854, only to find bewilderment 
and discouragement among the growing tensions over 
slavery. Back in Washington he received a small appoint- 
ment in the Treasury Department. Failure to achieve 
success in Washington turned his thoughts westward again, 
this time to Minnesota Territory, where he believed Pierce 
had arranged a land-office appointment for him. Even 
though the appointment never materialized, Andrews went 
to Minnesota in 1857, and opened a law office in St. Cloud. 
The local Democratic organization favored him, but in the 
presidential campaign of 1860, he broke with the leading 
St. Cloud Democrats, who supported Breckinridge, and 
campaigned for Stephen A. Douglas. 

After the Republican victory he tried editing a Union- 
Democrat newspaper but resigned over disagreements with 
his chief financial supporter. He recruited a company of 
volunteers, was elected its captain, and departed for the 
South with the Third Minnesota Regiment. In an engage- 
ment at Murfreesboro, Tennessee, in 1862, the Minnesota 
Third surrendered to Colonel Nathan B. Forrest. Andrews 
opposed the surrender, but was overruled and went to 
prison. After his parole and exchange he became Lieuten- 
ant-Colonel of the reorganized Third Regiment. The 
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regiment was in the army under Grant and Sherman in the 
campaign for Vicksburg and later participated in the cap- 
ture of Little Rock, where General F. B. Steele placed 
Andrews in command. Andrews devoted himself to organiz- 
ing a loyal government in Arkansas under the reconstruc- 
tion plan of Lincoln. Andrews rose to the rank of Brevet 
Major-General. 

Following the war Andrews again combined writing, 
law, and politics, now as a Republican. In 1868, a faction 
of the party in Minnesota ran Andrews against Ignatius 
Donnelly for Congress. The party preferred to defeat 
Donnelly rather than elect a Republican. For this service 
to the conservative wing of the party Andrews received an 
appointment under the Grant Administration as Minister- 
Resident to Norway and Sweden. Andrews returned to 





America in 1879 dedicated to Civil Service Reform. His 
career faltered until he received an appointment as Con- 
sul-General to Rio de Janiero in 1882. His efforts to make 
money out of this position led to complaints and unpopularity 
resulting in his dismissal in 1885. 

Finally, in 1894, after a tragic forest fire around Hinck- 
ley, Minnesota, Andrews drew a bill creating a Forestry 
Commission for the state. The appointment Andrews re- 
ceived under the bill carried little salary or prestige. 
Nevertheless, at the age of sixty-five, he began a career 
in the conservation movement that lasted for more than 
twenty years. His contribution to the conservation move- 
ment and to Minnesota forestry gave him some of the 
distinction he had long sought. His career reflects the 
shifting social, intellectual, and political currents that 
shaped the efforts of many men of his time. 

561 pages. $7.01. Mic 56-991 
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CROSSOVER FREQUENCY STUDIES 
WITH BIOCHEMICAL MUTANTS OF 
CHLAMYDOMONAS 


(Publication No. 16,021) 


Russell Anson Eversole, Ph.D. 
Stanford University, 1956 





Biochemical mutants of Chlamydomonas reinhardi have 
been obtained by irradiating cells with ultraviolet light and 
selecting for mutants by means of replica plating. The 
mutant strains obtained include those with requirements 
for nicotinamide, para-aminobenzoic acid, thiamin, ar- 
ginine, acetate and unidentified compounds. Mutant strains 
representing numerous other vitamins and amino acids 
were included among the original isolates, but reverted to 
wild type after several transfers. 

Numerous strains of a spontaneously produced proto- 
chlorophyll mutant were isolated and studied genetically 
and biochemically. This mutant grows atthe normal rate in 
the dark on acetage medium but does not form chlorophyll 
in the absence of light. The mutant forms white colonies 
in the dark while the wild type forms green ones. Three 
alleles of a single gene were found to control this char- 
acteristic; these were designated green, white, and unstable 
green-white. The biochemical nature of this character 
was studied by means of spectrofluorometry. The mu- 
tant accumulates small amounts of protochlorophyll which 
is photochemically transformed to chlorophyll. However, 
measurement of the rate of this reaction suggests that it 
is bi-molecular. The protochlorophyll mutant resembles 
mature etiolated barley plants. 

Variations in crossover frequency and chromosome 
breakage are discussed in relation to Mazia’s theory (see 
Proc. Nat. Acad. Sci. 40, 521-527 (1954) that chromosomes 
are constructed of macromolecular units linked together 
by Ca-Mg bridges. Experiments are reported in which 
crossover frequency was measured with three separate 
gene pairs of Chlamydomonas reinhardi. It was found 











that the frequency of crossing-over could be increased in 
two of the three cases by treating cells with either ethyl- 
ene-diamine-tetraacetic adic or manganese chloride and 
that this effect could be reversed by subsequent incubation 
in high concentrations of calcium and magnesium ions. It 
is suggested that these results lend additional support to 
Mazia’s theory. A direct mechanism of MnCl, action is 
proposed in which Mn replaced Mg, because of its slightly 
greater affinity for chelating agents, and therefore dis- 
torts the normal chromosome structure. 

A mechanism to account for negative chiasma inter- 
ference was proposed. An excess of non-parental ditypes 
above the expected number may represent the occurrence 
of crossing-over at the two strand stage in a small per- 
centage of cases. 74 pages. $1.00. Mic 56-992 


HERITABILITIES, GENE INTERACTIONS, 
AND CORRELATIONS ASSOCIATED WITH 
CERTAIN TRAITS IN THE DOMESTIC 
FOWL 


(Publication No. 15,997) 


Frederick Nelson Jerome, Ph.D. 
Cornell University, 1956 


The data secured for this study represent five years’ 
records from an egg production flock of New Hampshires. 
The data were amenable to the variance component method 
of analysis. The design of the experiment was such that 
it allowed variance components for hatch, sire, dam, sire 
x dam, and error to be isolated. 

From the records of the survivors eight traits were 
analyzed on a within year basis. The first portion of the 
analysis was concerned with the estimation of heritabili- 
ties for the various traits. Listed below are the traits 
and the heritability estimates obtained. 
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Trait 


Symbol Description of the Trait Heritability 


Age at first egg .30 

Egg production for 365 days subsequent 

to date of first egg 12 

Average fall egg weight 09 

Egg production first full month of lay 

Egg production first + second full months 

of lay 24 

Egg production first + second + third 

full months of lay »20 
Xio0 Egg production first + second + third + 

fourth full months of lay .29 
Xi, Fall body weight .00 


These estimates of heritability agreed fairly well with 
those obtained by other investigators with the exception of 
that for X, which was considerably lower than many pub- 
lished estimates for that trait. 

The second portion of the analysis deals with the re- 
lative portions of additive and nonadditive variance con- 
tributing to the variation in the traits. The ratio of dom- 
inance variance to additive variance contributed by the 
traits was as follows: for trait X,, 3.63 to 1; for trait Xo, 
.08 to 1 and for trait X,,, .39 to 1. The other traits con- 
tribute a negligible amount of dominance variance. 

The third portion of the analysis deals with the esti- 
mation of genetic, phenotypic, and environmental correla- 
tions. A new method, which appeared reasonable, was 








employed in order to obtain the environmental correlations. 


The most pertinent estimates of the genetic correla- 
tions were, - consistently negative correlations between 
trait X,,, fall body weight, and the egg production traits, 
Xo, X,, Xs, Xo, and X,9; consistently negative correlations 
between X,, age at first egg, and the egg production traits; 
negative correlations between X,, fall egg weight, and the 
egg production traits; and a positive correlation between 
Xs and Xi. 

Finally, approximate confidence limits were placed on 
the estimate of the sire variance component and that of 
the dam variance component. Although the nature of the 
data was such as to allow only approximate limits, the 
limits appear quite reasonable. 

131 pages. $1.64. Mic 56-993 


AN INHERITANCE STUDY OF THE 
REVERSED GERM CHARACTER IN CORN 


(Publication No. 15,935) | 


Gertrud S. Joachim, Ph.D. 
University of Minnesota, 1955 


Adviser: C.R, Burnham 


The inheritance and behavior of the character which 
is known as reversed germ in the literature was studied 
in a dent corn line. While the normal kernel has its 
germinal face turned toward the tip of the ear, the re- 
versed germ (r.g.) has it turned toward the base. 

In Country Gentleman sweet corn about half of the 
kernels were found to be reversed when counted on the 
part of the ear where no rows can be distinguished. In 





this study of dent corn the percentages of reversed germ 
kernels varied from 0 to 63.7%, a fact explained by vari- 
able expressivity rather than by genetic segregation. The 
character is inherited as a mature plant character. The 
segregating progenies also showed great variation in the 
distribution of various percentages of reversed germ. 
However when the data were condensed into two classes 
only, normal vs. reversed germ, good fits were obtained 
to the following hypothesis. The character is due to one 
major recessive and one minor genetic factor, either 
factor alone or both together causing the reversed germ. 
The backcross ratio was 1:3 and the F, ratio 9:7. The 
highest percentages of r.g. kernels in F, and in the back- 
cross to the reversed germ parent were 38.4% and 37.5% 
respectively as compared with 63.7% in the r.g. line. 
This may be due to the segregation of other interacting 
factors in the genetic background. Certain exceptions 
were found. One of the normal lines was segregating for 
a low percentage of reversed germ kernels which be- 
haved as a dominant. One F, segregation did not fit any 
of the expected segregations for these factors. 

The r.g. line showed several unexpected character- 
istics. The abnormal kernels are not arranged at ran- 
dom on the ear. Based on 30 ears divided into thirds and 
recorded, 15.2% of the total abnormal kernels were in the 
upper portion of the ear, 38.5% in the middle, and 56.3% 
in the lower portion. In ears with the highest total per- 
centages of abnormal kernels the percentages of abnormal 
ones in the upper portion were relatively higher. This is 
contrary to the findings of other workers who reported 
higher percentages of abnormal kernels toward the tip 
of the ear. 

In the reversed germ line the highest average percent- 
age of abnormal kernels was in the small ears with fewer 
than 100 kernels. The percentage decreased as the num- 
ber of kernels increased to a value of 1.3% on ears with 
400-550 kernels. This relationship was present only toa 
limited degree in the progeny from backcrosses to the 
reversed germ line. 

A second line from Canada with the reversed germ 
character had a much higher percentage, from 60.6% to 
97.8%. This character also behaved as a recessive mature 
plant character. The cross between this and the Minne- 
sota line gave normal F, ears, showing that the two are 
genetically different. 

Reciprocal crosses between normal field corn and 
Country Gentleman sweet corn and crosses between the 
Minnesota reversed germ iine and Country Gentleman 
sweet corn lead to the conclusion that presence or ab- 
sence of regular rows also, as well as reversed germ 
kernels, are maternally transmitted. 

Since the “reversed germ” kernel is found whenever 
the lower floret developed into a mature kernel it is ac- 
tually not reversed but a mere consequence of this de- 
velopment. Since the rows in the reversed germ line of 
dent corn are regular, the hypothesis is advanced that 
the r.g. kernels are the result of the development of ker- 
nels in the lower florets, the upper ones failing to develop. 

98 pages. $1.23. Mic 56-994 
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EFFECTS OF STREAMFLOW ON 
SILVER SALMON PRODUCTION 
IN WESTERN WASHINGTON 


(Publication No. 13,005) 


William Alexander Smoker, Ph.D. 
University of Washington, 1955 


In this study the abundance of adult silver salmon, On- 
corhynchus kisutch, landed each year inthe Western 
Washington commercial fisheries from 1935 to 1954 was 
found to be closely correlated with both the annual and 
low-month average streamflows for Western Washington 
that occurred during the juvenile residence of the salmon. 

Catches of silver salmon from certain specific Wash- 
ington rivers, or near their mouths, did not correlate toa 
significant extent with the annual or low-month stream- 
flows. 

An index for the streamflow by months from 1933 to 
1952 in Western Washington was derived by computing the 
average runoff for 23 major rivers. Annual, summer, 
monthly, and lowest-month streamflows provided high cor- 
relation coefficients with total commercial silver landings 








except for some of the winter and spring months. The sig- 
nificant correlations of the summer and low-month flows 
occurred because they are good indices of annual runoff. 
Both of these low flow variables, however, showed almost 
borderline significance and are considered at times to 
have an independent effect on silver salmon production. 

A linear regression formula was derived relating total 
silver landings to annual streamflows. 

Freshets during the incubation period of silver salmon 
eggs were not found to affect silver yearling production in 
Minter Creek, but did limit the chum salmon fry produc- 
tion. 

Total streamflow during stream residence correlated 
significantly with the production of yearling silver salmon 
and two-year old steelhead trout at Minter Creek. The 
interaction of parent egg deposition with streamflow in the 
production of silver yearlings was shown by Minter Creek 
data. 

Various rainfall data for Washington were found to cor- 
relate significantly with total silver salmon landings in 
Western Washington. 198 pages. $2.48. Mic 56-995 
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MYCOPARASITISM BY RHIZOCTONIA SOLANI 
(Publication No. 15,973) 


Edward E. Butler, Ph.D. 
University of Minnesota, 1954 


Isolates of Rhizoctonia solani Kuhn parasitic on higher 
plants also were parasitic on fungi in vitro. Only species 
of fungi belonging to the Phycomycetes were parasitized 
by R. solani except Ambylosporium botrytis Fres. of the 
Fungi Imperfecti. Species most susceptible to attack by 
R. solani were Rhizopus nigricans Ehren., Syncephalastrum 
sp., Mucor recurvus Butler, Mucor flavus Banier, Heli- 
costylum sp., Pythium splendens Braun, Pythium debary- 
anum Hesse, Pythium butleri Subram and Ambylosporium 
botrytis. Other species tested in the Ascomycetes, Basi- 
diomycetes and Fungi Imperfecti were immune. 

Rhizoctonia solani parasitizes fungi by penetrating the 
aerial hyphae and establishing an internal parasitic my- 
celium or by coiling around the aerial parts or by a com- 
bination of both. The parasite either utilizes the host proto- 
plasm or causes it to coagulate. The parasitic hyphae are 
ultimately lysed. The extent of damage to a fungus host 
depends upon the isolate of the parasite and host and the 
environment. R. solani apparently does not kill fungi by 
liberating a toxic principle in advance of its hyphae. In 
potato-dextrose broth R. solani caused no visible delete- 
rious effects on the hyphae of Pythium debaryanum, P. 
butleri, Rhizopus sp. and Mucor recurvus until its hyphae 
either coiled around or penetrated the hyphae of these 
fungi. Likewise, filtrates of R. solani from cultures 6 and 
48 days old were not toxic to M. recurvus. Also, aqueous 
extracts of the hyphae of R. solani had no visible effects 






























































on the hyphae of M. recurvus. M. recurvus and other hosts 
in the Mucorales resist the invasion of R. solani by “di- 
gesting” the internal hyphae or by forming protective walls 
around the infection hyphae. 

The hyphae of Rhizoctonia solani coiled weakly around 
glass rods comparable in size to the hyphae of host fungi 
and occasionally penetrated the walls of cotton fibers. 
Thus the formation of hyphal coils and penetration hyphae 
by R. solani appears to be, in part, a thigmotropic and 
haptotropic response respectively. 

Isolates of Rhizoctonia solani differ in their ability to 
parasitize fungi, ranging in virulence from highly virulent 
to avirulent. Four physiologic races of R. solani were 
distinguished on the basis of differential pathogenicity to 
Pythium debaryanum and Rhizopus sp. Isolates within a 























host species also differ in susceptibility to a single isolate 
of R. solani. Of ten single sporangium isolates of Rhizopus 


arrhizus, eight were resistant or slightly susceptible; two 


were very susceptible. 

The source of inoculum of Rhizoctonia solani was a 
factor in determining its virulence: it was avirulent to 
Rhizopus sp. if the hyphae used for inoculum was grown on 





water agar; highly virulent if the inoculum was grown on 


rice grain. 
The carbon source had a marked influence on parasitism. 
Rhizoctonia solani parasitized Mucor recurvus only when 











the host and parasite were supplied with a hexose or a di-, 
or polysaccharide composed of hexose residues. When 
pentose sugars were the source of carbon, infection of the 
host was very sparse or absent. 

On potato-dextrose agar, temperature, light, and hydro- 
gen-ion concentration influenced parasitism: Mucor re- 
curvus was susceptible to Rhizoctonia solani at 25°C. and 
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30°C., slightly susceptible at 20°C. and immune at 15°C. 
White light, 150-400 f. c. inhibited infection of Rhizopus sp., 
M. recurvus, Pythium debaryanum, and P. butleri by R. 
solani. P. butleri and P. debaryanum were most suscep- 
tible in the pH range 5.5-7.1 and Rhizopus sp. in the range 
6.7-7.1. Vigorous growth of both Rhizoctonia solani and a 
host also were prerequisite for parasitism but not neces- 
sarily indicative of parasitism. 

The term mycoparasitism was coined to indicate a para- 
sitic relationship between two fungi. 

81 pages. $1.01. Mic 56-996 


























A BIOSYSTEMATIC STUDY OF THE 
ANNUAL SPECIES OF MICROSERIS 


(Publication No. 16,017) 


Kenton Lee Chambers, Ph.D. 
Stanford University, 1956 


The genus Microseris, a member of the family Com- 
positae, comprises about 17 species of annuals and her- 
baceous perennials occurring in western North America, 
Chile, Australia, and New Zealand. The nine annual species 
form a distinct natural unit within the genus; they consist 
of a complex of closely related forms that present a dif- 
ficult problem to the systematist working with the tradi- 
tional taxonomic methods of morphological, ecological, 
and geographical analyses. However, through the utiliza- 
tion of such biosystematic techniques as cytological anal- 
ysis, experimental hybridization, and analysis of popula- 
tional variation it has been possible not only to arrange 
the species in a classification based upon their natural 
evolutionary relationships but also to understand some of 
the factors influencing the pattern of variation and evo- 
lution within the group. 

In this paper four subgenera have been recognized in 
Microseris, distinguishable on the basis of both morpho- 
logical and cytological characteristics. Subgenus Microseris 
comprises allof the annual species, of whichfive are diploid, 
with nine pairs of chromosomes, and four are tetraploid, 
with 18 pairs. The perennial species, which are divisible 
into the three subgenera Scorzonella, Apargidium, and Monier- 
mos, have larger chromosomes, more conspicuous florets, 
and less specialized fruits than the annuals. In addition 
the perennials of the two former subgenera are wholly 
diploid, are typically found in more mesic habitats than 
are the annuals, and usually reproduce by cross-fertili- 
zation rather than by self-fertilization. 

Morphological and cytogenetic studies of the annual 
species have made possible the recognition, within sub- 
genus Microseris itself, of three sections, of which two 
represent divergent evolutionary lines at the diploid level 
and the third an evolutionary convergence by hybridization 
and amphiploidy between the diploid lines. Section Calo- 
calais contains a single widespread, diploid species, Mic- 
roseris linearifolia; section Microseris comprises the 





























tetraploids M. acuminata and M. campestris; and section 
Brachycarpa consists of the tetraploid species M. hetero- 
carpa and M. decipiens which are polyploid hybrids be- 
tween M. linearifolia and species of section Microseris. 




















Genetic relationships between and within these sections 
were Studied in 14 experimentally produced interspecific 
hybrids. Vigorous F, hybrids were readily formed, even 
between species differing in chromosome number, but 
their seed fertility was significantly reduced over that of 
the parental species. Differentiation of the chromosomes, 
as measured by cytological irregularities during meiosis 
in these hybrids, has accompanied the morphological dif- 
ferentiation of the various species. The resultant bar- 
riers to genetic exchange allow the annual species to exist 
sympatrically over much of their range in the California 
grasslands. 

The pattern of variation and the range of distribution 
of each species were determined from herbarium specimens 
and from extensive field collections. The following factors 
were found to be most important in influencing populational 
variation: (1) rather consistent self-fertilization, (2) oc- 
casional interbiotype hybridization, and (3) large stores of 
genetic variation maintained in different homozygous lines. 
This pattern of variation and breeding behavior is signi- 
ficant in the adaptation of these annuals to the extreme and 
fluctuating conditions in an arid grasslands environment. 

A new species, Microseris decipiens, was described 
from the coastal slope of the Santa Cruz Mountains, Cali- 
fornia. 114 pages. $1.43. Mic 56-997 





THE PARASITIC FUNGI OF OHIO PLANTS 
(Publication No. 16,070) 


Clayton Wayne Ellett, Ph.D. 
The Ohio State University, 1955 


Plant scientists, especially plant pathologists, are cer- 
tain to profit from a more exact knowledge of the distri- 
bution of parasitic fungi. The parasitic fungiof Ohio plants 
have not been tabulated since 1893. In the study the list 
of parasitic fungi was prepared from: (1) published rec- 
ords, (2) a study of herbarium specimens, (3) collections 
and observations of the writer, and (4) unpublished reports 
solicited by the writer. Parasitic fungi were collected and 
identified or observed and identified from all counties in 
the state. 

Nine hundred and eighty-three species and varieties of 
parasitic fungi and bacteria are reported on Ohio plants, 
with over 2,100 combinations of host and parasite. Included 
are 49 species of bacteria, 44 downy mildews, 27 powdery 
mildews, 47 smuts, 164 rusts, 48 species of Phyllosticta, 
82 species of Cercospora, and 95 species of Septoria. The 
host which has the largest number of pathogens is Pyrus 
malus L., with 30. The fungus which has the largest num- 














ber of suscepts is Erysiphe cichoracearum DC. ex Merat, 
with 51. Forty-three species of fungi are reported in Ohio 
for the first time. Seventy-two pathogens are reported for 
the first time on a particular host. 

159 pages. $1.99. Mic 56-998 
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A STUDY OF VIRUS DISEASES OF 
STRAWBERRY IN MICHIGAN 


(Publication No. 15,666) 


Robert Harry Fulton, Ph.D. 
Michigan State University, 1954 


Chairman: Donald Cation 


Virus investigations in Michigan showed that the Type 
2 virus was universally present in all cultivated varieties 
to the extent of 75 per cent of 575 samples. Type 1 virus 
was present in 15 per cent and combinations of the two 
types in 3 per cent. The Type 1 virus was found only on 
plants tracing to out-of-state origin. Only 6.8 per cent of 
the 575 samples were found virus-free and as a result a 
virus-free foundation planting was established. The leaf 
roll and witches’-broom producing viruses were also re- 
ported. 

Three innovations were developed which improved graft 
unions. They were enlargement of the stolons, creation of. 
additional grafting surface and prevention of “tongue” 
curling. 

Fragaria virginiana, Fragaria platypetala and Fragaria 
bracteata were used for the first time in comparison with 
Fragaria vesca for Type 1 virus and Type 2 virus symptom 
expression. F. virginiana was symptomless to both virus 
types. The other two species, F. platypetala and F. brac- 
teata displayed varying degrees of sensitivity to virus _ 
infection. 

The cultivated varieties Dunlap and Robinson were 
symptomless to both virus types. Catskill reacted with 
transient flecking to Type 1 virus and interveinal chlorosis 
to Type 2 virus infection. 

All plants showing leaf roll virus symptoms also car- 
ried the Type 2 virus as demonstrated on F. vesca. Red- 
dening of the petioles was a characteristic symptom for the 
leaf roll disease on F. vesca. Catskill and Dunlap showed 
leaflet chlorosis and mottling with extreme marginal rol- 
ling when infected with the leaf roll virus. Robinson and 

Gem were mildly affected. 
: Witches’-broom disease, leaf roll and Type 2 viruses 
were transmitted by dodder, Cuscuta campestris; the 
first time this dodder species was used for transmission 
of these strawberry virus diseases. Through the dodder 
technique, Potentilla argentea, Potentilla recta and Poten- 
tilla anserina were found to be latent carriers of the Type 
2 virus. 

The viruses investigated were nontransmissible me- 
chanically, through seed, pollen, soil, plant fragments or the 
root knot nematode in these studies. Transmission tests 
with Aphis forbesii, Aphrophora sp., Tarsonemus pallidus, 
Tetranychus sp. and Macropsis trimaculata were negative. 

The Type 2 virus was inactivated in vivo with dry-heat 
ranging between 36° to 40°C. for varying exposure periods, 
with 38. for eight days giving the best results. Zinc 
salts also inactivated the Type 2 virus in vivo. 

Virus-free Robinson strawberry plants showed 4 per 
cent more total and amino nitrogen than Type 2 virus- 
infected plants. The Type 2 virus-infected plants showed 
a 58 per cent reduction in transpiration rate. 

It was demonstrated in these studies that Thornberry’s* 
variegated clones with viruslike particles in the plant 
extracts were also infected with the Type 1 virus, which 

































































may have been responsible for his results with electron 
microscopy. 105 pages. $1.31. Mic 56-999 


*Thornberry, H. H., A. E. Vatter and D. M. Beeson, 
1951. Viruslike particles in strawberry plants with foliar 
variegation. Phytopath. 41: 35 (Abst.). 


AN ANATOMICAL STUDY OF THE 
DEVELOPING TOMATO FRUIT 
FOLLOWING THE APPLICATION 

OF CERTAIN CHEMICALS TO THE 

OVULARY 


(Publication No. 15,861) 


Clarence Leslie McCombs, Ph.D. 
The Ohio State University, 1955 


There are conflicting reports as to the time of cessa- 
tion of cell division in the pericarp of the developing to- 
mato ovulary. In one investigation it was reported that 
cell division ceased at a “period near flowering,” whereas 
in another investigation it was indicated that cell division 
continued for at least two weeks’following pollination. The 
present investigation was initiated to gain information on 
the time of cessation of cell division in the tomato peri- 
carp and also to determine the effects of certain chemicals 
applied to the flower upon cell division, cell enlargement, 
and ovulary enlargement. 

A fall and a spring crop of the tomato, Lycopersicon 
esculentum (Mill.), variety Globe, Strain A, were cul- 
tured under glass. Emasculated flowers were sprayed 
with aqueous solutions of parachlorophenoxyacetic acid 
(50 p.p.m.), 2,4,5-trichlorophenoxypropionic acid (25 p.p.m.) 
or indolebutyric acid (0.1 per cent) combined with beta- 
naphthoxyacetic acid (50 p.p.m.). The flowers of one group 
of plants were emasculated, and pollen was applied to the 
stigmas. The first four clusters of each crop were 
treated, each cluster being limited to five developing 
ovularies. Buds representative of the stages of develop- 
ment on each of the four days preceding anthesis, and 
flowers which had reached the treatment stage (early 
anthesis), were collected for each of the four clusters. 
Developing ovularies were collected at 16 intervals through 
the 45-day period following pollination or chemical treat- 
ment. Data obtained included equatorial diameter measure- 
ments of the ovulary, the number of cell layers of the 
pericarp, and diameter measurements of the largest 
parenchymatous cells near the center of the tangential 
carpel walls. Also an average diameter value for the 
cells of the pericarp was obtained by dividing the width 
of the carpel wall (in millimeters) by the number of cell 
layers. 

It was found that little increase occurred in the number 
of cell layers of the pericarp during the 4-day period pre- 
ceding anthesis. After pollination the increase in the 
number of cell layers was minimal until between the fifth 
and seventh day in the fall crop, and the third and fifth 
day in the spring crop. The rate of cell division then 
diminished, and in the spring crop no increase in the 
number of cell layers of the pericarp occurred after the 
twelfth day following pollination. The average increase 
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in the number of cell layers of the pericarp following pol- 
lination was 11 for both crops. With the chemical treat- 
ments, and increase in the number of cell layers had oc- 
curred by the third day after application. However, the 
final number of cell layers of the pericarp was no greater 
than that after pollination excepting upon the 2,4,5-trichloro- 
phenoxypropionic acid treatment. In the case of this 
treatment the number of cell layers was approximately 
eight times greater than that for either pollination or the 
other chemical treatments. Cell enlargement was found 
to proceed in three phases: an initial period of little en- 
largement, and a second period of rapid enlargement fol- 
lowed by a third period of reduced rate of enlargement. 
The chemical treatments indolebutyric acid plus beta- 
naphthoxyacetic acid, and 2,4,5-trichlorophenoxypropionic 
acid, caused an earlier onset of the period of rapid cell 
enlargement. During the third phase the rate of cell en- 
largement was greater in the case of the chemical treat- 
ments than after pollination. This resulted in greater cell 
size following the chemical treatments. Ovulary enlarge- 
ment followed a pattern similar to that of cell enlargement. 
All of the chemical treatments resulted in increased ovu- 
lary sizes during the first two phases of enlargement. 
Mature fruit size was greatest for both crops following 
treatment with para-chlorophenoxyacetic acid and indole- 
butyric plus beta-naphthoxyacetic acid. Treatment with 
2,4,5-trichlorophenoxypropionic acid did not result in 
larger fruit size. 

It is concluded from the investigation that considerable 
cell division occurred after pollination and that treatment 
2,4,5-trichlorophenoxypropionic acid resulted in increased 
cell division. All of the chemical treatments resulted in 





larger cell size, but only two of the treatments resulted 
in larger fruit size at maturity. 
61 pages. $1.00. Mic 56-1000 
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The succulent plant Kleinia aizoides DC. is used by 
the laity in Puerto Rico to arrest internal and external 
bleeding. 

A taxonomical study of this plant indicates that the 
identification as Kleinia aizoides DC. is believed to be cor- 
rect. A detailed anatomical study of the leaf, stem and 
root was made. A chemical study of the leaves indicates 
that a basic nitrogenous substance, probably choline was 
present. An oily substance, isolated by chromatographic 
analysis, produced in the infrared spectrophotometer a 
spectrum similar to vitamin K, and menadine. 

Pharmacological studies carried out on the leaves 
indicated a vitamin K activity in chicks. Vasoconstriction 
was observed in frogs, while vasodilation was noticed in 
the rabbit’s ear. A chronic toxicity study indicated that 
the leaves do not possess any significant toxic action. 
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(Publication No. 16,063) 


Robert Lawrence Clements, Ph.D. 
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The composition of maple sap varies during the tapping 
season, and as a result, late season syrups exhibit an un- 
desirable (“buddy”) flavor. In the study, sap was collected 
from two specimens of Acer saccharum over a period of 
sixty days. The freeze-dried saps were analyzed for total 
solids, amino nitrogen, amino acids, and anazotic acids. 
Syrups from these saps and commercial syrups were also 
studied. Total solids ranged from 1.8 to 3.1 per cent in 
the saps. Amino nitrogen (determined by the Van Slyke 
method) increased from 0.08 to 6.77 mg. per cent, and 
from 0.08 to 3.96 mg. per cent in the saps from the two 
trees, 80 per cent of the increase occurring during the last 
ten days of collection. Paper chromatography of a pooled 
sample of saps showed the presence of succinic, fumaric, 
malic, and citric acids. Separation of the anazotic acids 
on silica gel gave peaks corresponding to succinic acid in 
late-season sap. Malic acid predominated in all saps, 
ranging from 6.7 to 36.4 mg. per cent. Citric acid ranged 
from 0.23 to 4.07 mg. per cent. Paper chromatography of 
the amino acids indicated traces of aspartic and glutamic 
acids, valine, and the leucines in early-season sap. After 
mid-season, glutamic acid content increased sharply and 
then decreased as glutamine appeared. Late-season sap 
contained large amounts of glutamine and increased 
amounts of valine and the leucines. No amino acid ap- 
peared to be preferentially involved in the boiling-down 
process. A major portion of the study is devoted to a de- 
scription of a new procedure for the quantitative determi- 
nation of ultra-micro quantities of amino acids. The 
amino acids are separated on a coiled-capillary column of 
Dowex-50 resin, and the fractions are collected on moving 
filter-paper tape. Preliminary experiments indicate that 
the procedure permits separation and estimation of a mix- 
ture of amino acids representing less than 0.1 mg. protein 
(1-5 ug. per amino acid). Application of the column to 
early-season maple sap gave results which were in quali- 
tative agreement with those obtained by paper chroma- 
tography. 86 pages. $1.08. Mic 56-1002 
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THE CHEMISTRY OF HEMOGLOBIN AND MYOGLOBIN 
IN RELATION TO THE COLOR OF MEAT 


(Publication No. 16,069) 


Howard Ned Draudt, Ph.D. 
The Ohio State University, 1955 


The fading of the red color of cured meats in the light 
has become a serious problem to the meat-packing industry 
because of the widespread use of self-service merchandis- 
ing. The desirable pigment of unheated cured meat is ni- 
tric oxide myoglobin, whereas for many cured meat prod- 
ucts which are heated during their manufacture the desired 
color is that of heat-denatured nitric oxide myohemo- 
chrome. This compound, prepared from beef, was used in 
a study of the fading reaction in order to find out what 
changes take place in the presence of light and oxygen. 
Most of the work was carried out with the purified pigment - 
rather than with meat itself because of the extremely low 
molar concentration of the pigment in meat. The pigment 
was shaken in Warburg flasks. Oxygen uptake was ob- 
served with and without KOH in the wells, in the dark and 
under intense illumination. In some cases nitrite and ni- 
trate were determined in the filtrate obtained after cen- 
trifugation of the irradiated pigment Suspension. Nitric 
oxide was rapidly lost from the pigment in the presence of 
light and oxygen. About one-half as much nitrite as nitrate 
was recovered in the filtrate after irradiation. Visually 
observed fading as well as formation of nitrite and nitrate 
took place in the dark in the presence of oxygen, but ata 
lower rate than in the light. Oxygen uptake was associated 
both with the oxidation of the denatured globin nitric oxide 
myohemochrome and with the oxidation of the myohemi- 
chrome. A gas which is soluble in KOH and which is be- 
lieved to be CO, was given off both in the light and in the 
dark. The solid pigment left after irradiation of the de- 
natured globin nitric oxide myohemochrome was identified 
as the myohemichrome from light-absorption peaks ob- 
tained from observation of a thin layer of the solid com- 
pressed between glass plates. Discoloration of cured meat 
products may involve changes beyond the loss of nitric ox- 
ide and oxidation of the heme iron. Some possible compo- 
nents of meat including amino acids and iron salts, as well 
as pH changes in the range pH 5.70 to 7.20, did not affect 
the rate of fading of the hemichrome. Both saturated and 
unsaturated fatty acids greatly increased the rate of dis- 
coloration of the myohemichrome in the light. The quantum 
yield of the fading reaction was low. The total quantity of 
nitrite and nitrate recovered never exceeded 65 per cent of 
the quantity of metmyoglobin used in preparing the original 
Sample. Several experiments indicated that a Van Slyke 
reaction may possibly occur. An experiment in which the 
rate of nitrate, nitrite production, oxygen uptake, and 
visual color score were observed exhibited a typical break 
in the oxygen uptake rate curve and a sharp break in the 
nitrate production curve at 200 minutes. Several possible 
pathways for the fate of the nitric oxide lost from denatured 
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globin nitric oxide myohemochrome which are consistent 
with these results and which could possibly be of practical 
significance to the problem of cured meat fading are sug- 
gested. 111 pages. $1.39. Mic 56-1003 


THE ENZYMATICALLY CATALYZED RELEASE 
OF CHOLINE FROM LECITHIN 


(Publication No. 15,993) 


Eystein Einset, Ph.D. 
Cornell University, 1956 


Evidence for the existence of an enzyme which will 
liberate choline from lecithin has been presented to date 
only for plant tissue. Until very recently, the experi- 
mental data upon which the limited reports concerning this 
enzyme were based, came from reactions of several hours 
duration. Lately, it has been found that diethyl ether has a 
considerable activating effect when present in the reaction 
system, allowing reaction periods to be measured ina 
matter of minutes. The goal of this work was to elucidate, 
through an investigation of the enzyme system in carrots, 
the possibly more fluid conditions existing in a natural envi- 
ronment, 

The procedure employed in this study of the phospho- 
lipase D enzyme system in carrots was based on the 
ability of the enzyme to liberate free choline from a mixed 
soybean phospholipid. Since lecithin is presumably the 
sole choline-containing component of plant phospholipids, 
its release from the mixed substrate was taken as a meas- 
ure of the activity of a specific enzyme upon a specific 
substrate. 

Phospholipase D activity of extracts of carrot root was 
found to be greatly accelerated by fairly high as well as 
low concentrations of several inorganic salts. Thus carrot 
preparations, apparently inactivated by dialysis, regained 
their activity in the presence of these salts. At low con- 
centrations, the dominating activating influence appeared 
to be contributed by the cation. In the reaction system 
employed, the calcium ion was by far the most potent acti- 
vator discovered. The influence of pH, enzyme concentra- 
tion, and preincubation on the rate of calcium-activated 
choline liberation was studied and optimum conditions for 
the reaction were determined. Under near-optimum con- 
ditions, the liberation of choline from lecithin was ex- 
tremely rapid, exceeding 75 percent substrate hydrolysis 
after three minutes at certain enzyme concentrations. The 
thermal inactivation of the enzyme system has also been 
studied. Conditions have been established under which 
purification of the carrot enzyme may be attempted. Evi- 
dence has been presented to substantiate earlier work re- 
garding the localization of the enzyme. The presence of 
calcium ion-activated phospholipase D has been demon- 
strated in a number of common vegetables. 

As a result of this study, a strong opinion may be given 
as to the reasons for failure associated with attempts to 
purify phospholipase D. It has been shown that the calcium 
ion, quite frequently associated in occurrence with phos- 
phatidic acids in nature, may serve an important function 
in the enzymatic degradation of lecithin. Additional evi- 
dence has been presented to indicate the common occur- 
rence of this enzyme in plant tissue. 

113 pages. $1.41. Mic 56-1004 





HYPONITRITE AS AN INTERMEDIATE IN 
NITRATE REDUCTION BY HIGHER PLANTS 


(Publication No. 16,071) 


Donald Stuart Frear, Ph.D. 
The Ohio State University, 1955 


The theory that nitrate reduction by the higher plants 
proceeds to the level of ammonia in a stepwise manner 
through the intermediates, nitrite, hyponitrite, and hy- 
droxylamine, has received much support. Recently this 
theory has been substantiated by the detection of nitrate 
reductase, nitrite reductase, and hydroxylamine reductase 
systems in higher plants. However, hyponitrite has re- 
ceived neither the attention nor the support accorded the 
other intermediates proposed in this and other theories of 
nitrate reduction by higher plants. The object of the in- 
vestigation was to determine whether or not hyponitrite is 
an intermediate in nitrate reduction by higher plants. 

A procedure for the preparation of pure sodium hypo- 
nitrite by the reduction of either sodium nitrite or potas- 
sium nitrate was described. A volumetric method for the 
analysis of micromolar quantities of sodium hyponitrite 
was also described. 

Sodium hyponitrite solutions were found to be stable for 
several hours at pH values above 10. Sodium hydroxide 
and nitrous oxide were found to be the decomposition prod- 
ucts of sodium hyponitrite solutions under acid conditions 
and on boiling. Sodium hyponitrite solutions were not 
readily reduced to ammonia and were oxidized to nitrite 
only by strong oxidizing agents. 

Respiration was slightly inhibited when soybean leaf 
sections were infiltrated with 0.01 M solutions of sodium 
hyponitrite. An evolution of gas, over and above the oxygen 
evolution of photosynthesis, was observed when soybean 
and corn leaf sections were infiltrated with, or floated on, 
0.01 M solutions of sodium hyponitrite and exposed to light. 

The results of experiments with soybean leaf sections 
infiltrated with 0.01 M solutions of N*° labeled sodium 
hyponitrite definitely demonstrate that hyponitrite is re- 
duced, in some manner, to the level of ammonia. In leaf 
sections exposed to light or darkness, no significant differ- 
ence was found in the concentration of N*° labeled nitrogen 
present in the reduced, soluble nitrogen fractions. 

67 pages. $1.00. Mic 56-1005 


THE PREPARATION AND STUDY OF 
THE CELLULASES AND HEMICELLULASES 
OF MYROTHECIUM VERRUCARIA 


(Publication No. 16,230) 


R. Merwin Grimes, Ph.D. 
Michigan State University, 1955 





The present investigation was undertaken to study 
(1) the possible multiplicity of cellulolytic enzymes and 
(2) the relationships among the cellulase, hemicellulase, 
and B-glucosidase activities of culture filtrates of the 
fungus Myrothecium verrucaria. Previously, Whitaker 
(1953) obtained evidence indicating that apparently a single 
cellulase enzyme is elaborated by the fungus, but Reese 
and Gilligan (1953) reported that there are two separate 
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enzymes involved in the hydrolysis of such soluble substi- 
tuted cellulose derivatives as carboxymethylcelluiose. 
Furthermore, Jermyn (1952) obtained evidence suggesting 
that several of the protein components in preparations 
from Aspergillus oryzae possess the ability to catalyze the 
hydrolysis of B-glucosides as well as cellulose derivatives. 

Culture filtrates of M. verrucaria grown in submerged 
culture were initially concentrated by slow partial freez- 
ing. Attempts to fractionate the concentrate by salt and 
solvent precipitation and by chromatography on cellulose 
columns were generally unsuccessful, but after further 
concentration of the proteins by precipitation with seventy- 
five percent acetone or saturated ammonium sulfate, 
electrophoresis-convection yielded preparations containing 
different ratios of the protein components. Fractionations 
by this method were controlled by estimation of enzymatic 
activity, using cellulose sodium sulfate as the substrate, 
determination of protein nitrogen content, and electro- 
phoretic analysis of some of the fractions. 

Six electrophoretic components in pH 6.9, ionic strength 
0.146 phosphate buffer were observed in the unfractionated 
enzyme concentrates. These components were numbered 
starting with the slowest-migrating protein. The first and 
most active of the three final enzyme preparations used to 
study the enzymatic properties of the constituents, con- 
tained primarily components 1 and 2, along with a small 
amount of component 3. The second preparation contained 
no component 1, but had all the others, and the third prepa- 
ration was devoid of components 1 and 2, but had all the 
remaining components. 

Cellulose sodium sulfate, wheat straw cellulose, two 
hemicellulose preparations from wheat straw, and salicin 
were used as substrates to study the enzymatic properties 
of the three enzyme preparations. The specific activities 
(defined as the milligrams of reducing sugars, calculated 
as glucose, split from 100 milligrams of the substrate 
under specified conditions, per milligram of protein nitro- 
gen) of the three enzyme preparations acting on the five 
substrates were determined and compared. Specific 
activity-pH curves for each enzyme preparation with each 
substrate were constructed. The end products obtained 
from cellulose sodium sulfate and the hemicellulose prepa- 
rations with each of the enzyme solutions were studied by 
paper chromatographic techniques. 

The preparation containing components 1, 2, and 3 was 
the most active, and the one containing only components 3, 
4, 5, and 6 the least active. However, the results indicated 
that more than one component was enzymatically active 
with all of the polysaccharide substrates. Component 2 
appeared to be the most active enzyme, but its share of the 
total activity varied with the substrate. This component 
apparently contributed most of the hydrolytic action ob- 
served with cellulose, somewhat less with cellulose sodium 
sulfate, and still less with the hemicellulose preparations. 
Although the distribution of the remaining activity among 
the other components was not clearly indicated by the re- 
sults, component 1, as well as one of the other proteins, 
probably had some action on cellulose sodium sulfate and 
the hemicelluloses. The results indicated clearly that 
nearly all of the B-glucosidase (“salicinase”) activity was 
associated with component 1. 
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THE CHEMISTRY AND IMMUNOLOGY 
OF THE J SUBSTANCE 
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Blood group specific substances have been prepared 
from the gastric mucosa of individual cattle. In general, 
those preparations from cows with the phenotypes J°* and 
JS have high and specific blood group J activity, while 
those preparations from j® cows have no detectable ac- 
tivity. 

In the cross-reactions of the J-positive preparations 
with other blood group systems, those preparations gener- 
ally paralleled the reactions of the cellular and serum J 
substances. The J-positive preparations showed cattle J, 
Sheep R and human A activity; the J-negative prepara- 
tions showed none of these activities. In addition, neither 
J-positive nor J-negative preparations reacted with human 
blood group B. However, there was some weak sheep r 
and strong human O activity among both the J-negative and 
J-positive preparations. 

There was no detectable difference in the chemical 
makeup of the J-positive and J-negative preparations. The 
range in the amounts of different chemical components 
among the preparations was: nitrogen, 5.3-13.0 per cent; 
methylpentose as fucose, 2-15 per cent; hexosamine as 
glucosamine, 16-40 per cent; reducing sugars as glucose, 
38-59 per cent. These indications of inhomogeneity were 
further supported by a limited amount of electrophoretic 
analysis. 

Attempts to produce a strong, specific precipitating 
antiserum to the J preparations by immunization of ani- 
mals appear unsuccessful at this time. Rabbits, cows and 
chickens have been immunized. The cows seemed to pro- 
duce anti-A precipitins while the chickens appeared to pro- 
duce a species-specific antiserum which apparently pre- 
cipitated equally well with J-positive and J-negative 
preparations. 

Fractionation of serum containing naturally occurring 
anti-J yielded strong hemolysins for J in the gamma- 
globulin fraction, but no detectable precipitins. 
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DIGESTION OF CELLULOSE FROM DIFFERENT 
SOURCES BY RUMEN MICROORGANISMS 


(Publication No. 16,082) 


Leslie D Kamstra, Ph.D. 
The Ohio State University, 1955 


Criticism of the present-day method of roughage feed 
evaluation (developed in 1863) and the increased need for 
knowledge concerning ruminant digestion of the compo- 
nents of roughages indicated a need for further study rela- 
tive to the digestion of cellulose and cellulose from 
cellulose- containing fractions obtained from various 
sources. The in vitro rumen technique was chosen as a 
method of determining comparative cellulose digestion, 
after preliminary experiments were designed to ascertain 
the substrate concentration and fermentation time. 

The comparative digestion of cellulose from various 
plant materials was determined. These included: whole 
plant material of first, second, and third stages of orchard 
grass, timothy hay, and alfalfa hay, in addition to corn- 
cobs, wheat bran, oat hulls, and leaves and stems from 
second-stage alfalfa hay. In order to demonstrate the ef- 
fect of lignification in plants upon cellulose digestion, ex- 
tracted cellulose was prepared from the above plant ma- 
terials, and the digestibility was compared with that of the 
cellulose in the whole plant materials. To investigate fur- 
ther the lignin effect on cellulose digestion, a fraction 
(holocellulose) which includes the crude fiber components 
except lignin was isolated from first, second, and third 
stages of orchard grass, timothy hay, and alfalfa hay, 
second-stage alfalfa hay stems, second-stage alfalfa 
leaves, and corncobs. The cellulose digestion in the holo- 
cellulose fractions was compared with the cellulose di- 
gestion in the whole plant material. Fractions usually con- 
Sidered to include lignin as well as the components of 
crude fiber present in the holocellulose fraction were also 
isolated (A.O.A.C. crude fiber and W. and M. crude fiber) 
for comparison of cellulose digestion with cellulose in the 
whole plant material. The representative whole-plant ma- 
terials chosen for this phase of the study were the same as 
for the holocellulose fractions. 

The cellulose digestion from the whole-plant material 
decreased progressively from the first to the third stage 
of all forages studied. The cellulose, holocellulose, and 
A.O.A.C. fiber extracted from roughage materials showed 
a higher cellulose digestion than the original whole plant. 
Cellulose in fractions extracted from the most mature 
plant materials was less digestible than cellulose from 
forages in the earlier stage. The W. and M. crude fiber 
fraction, which by analysis included lignin, showed a 
marked decrease in cellulose digestion with increased 
plant maturity. An inverse relation appeared to exist be- 
tween the lignin content of the whole plant material and its 
digestion. This relation was aiso indicated by the W. and 
M. crude fiber fraction since in both cases the digestion 
decreased as the lignin content of the whole plant material 
or W. and M. fiber increased. 

Digestion trials with cattle and in vitro cellulose di- 
gestion comparisons showed similar results for cellulose 
digestion. The results suggest that the in vitro technique 
might be used to predict the feeding values of roughages. 
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Carrier displacement separation of some of the fatty 
acids of butterfat could be performed by the proper choice 
of solvent and displacer solutions. Excessive loss of the 
volatile short chain fatty acids could be prevented by intro- 
ducing the sample as a soap and acidifying directly on the 
column. Precipitation of the long chain acids impeded sol- 
vent flow but the inclusion of Hyflo-Supercel as part of the 
upper column allowed free passage of solvent. 

Selective adsorption allowed the separation of 9 fatty 
acids in 4 chromatographic setups without previous ex- 
traction and distillation processes. Lauric, myristic, 
palmitic, stearic and oleic acids were separated in 95% 
ethanol using methyl stearate as the displacer. Caprylic 
and capric acids were separated in 60% ethanol, methyl 
caprate being the displacer. Single displacements with the 
corresponding methyl esters of butyric and caproic acids 
were performed with water and 40% ethanol respectively. 

Butteroil was separated by crystallization at 25°C. into 
solid and liquid glyceride fractions. When these two physi- 
cally different fractions were analyzed by carrier dis- 
placement, no marked differences in fatty acid distribution 
could be shown. A mycelial lipase preparation of P. 
roqueforti was allowed to act on the “solid” and “liquid” 
substrates for a period of 20 hours at 25°C. Chromato- 
graphic separation of the reaction mixtures resulted in the 
separation of butyric, lauric and a myristic-palmitic-oleic 
acid group. While greater activity was shown on the liquid 
fat, similar proportions of fatty acids as indicated by mole 
percent values were liberated in both liquid and solid re- 
action mixtures. It was demonstrated also that lack of sub- 
strate probably was not a causative factor in the decreased 
activity shown on the solid glycerides. Similar activity of 
the lipase on the solid and liquid glycerides at higher tem- 
peratures demonstrated the importance of the physical 
state of the fat and suggested that the activation energy on 
the solid fat may have been lowered when liquefaction oc- 
curred. Fatty acid R-group specificity appeared to be de- 
pendent on the physical state of the substrate. Butyric 
acid was selectively released when the substrate was solid; 
stearic acid was liberated preferentially when the substrate 
was liquid. 

The presence of a fatty acid oxidase system in the en- 
zyme preparation was indicated by the presence of a strong 
ketone odor in reaction mixtures that were incubated for an 
extended period of time (20 hours). The absence of ca- 
prylic and capric acids in the 20 hour incubation and their 
detection in the 2 hour incubation at 40°C. suggests that 
oxidation may result over a long term incubation period. 
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Previous studies have shown that CO, is essential for 
the growth of Penicillium chrysogenum and that CO, is as- 
similated into certain amino acids. The purpose of the 
present investigation was to determine the first non- 
nitrogenous organic acids into which CO, is assimilated by 
P. chrysogenum. This was done to gain further infor- 
mation on mechanisms of CO, assimilation and perhaps 
learn something about the physiological significance of 
these reactions in growing cells. 

In this study, the assimilation of CO, into organic acids 
was followed with the aid of the radioactive isotope C™. 
Cells of P. chrysogenum were exposed to HC'*O,~ for short 
time intervals to obtain data on the kinetics of CO, fixation. 
Methods were developed for separating the organic acids 
of this organism by partition chromatography using a sys- 
tem of gradient elution on silica gel columns. Most of the 
acids of the tri-carboxylic acid cycle were found to be 
present in the cells. 

The effect of the pO, (in the atmosphere) on the assimi- 
lation of CO2 was investigated. In 5 min exposures of cells 
to HC’*O,-, the greatest amount of CO, was assimilated 
under conditions of highest oxygen tension. The maximum 
fixation in the organic acids alone occurred at the lesser 
pO, of air. Anaerobically only a small amount of C’*O, was 
assimilated. It is believed that an increased pO, acceler- 
ated reactions which yielded energy required for CQ, as- 
Similation. 

The rate of equilibration between intracellular and 
extracellular organic acids was slow. Consequently 
methods were developed for rapid separation of the intra- 
cellular acids and specific activity determinations were 
made on these fractions alone. 

Kinetic studies of C*O, assimilation were made to de- 
termine the organic acids labeled earliest. These studies 
showed that most of the activity was incorporated into the 
4-carbon acids; malic, fumaric and succinic. Malic acid 
had the highest specific activity in 1.5 min HC‘*O,~, ex- 
posures made under atmospheres of air or oxygen. Radio- 
activity accumulated in succinate under conditions of a 
lesser pO... Experiments with malonate inhibition of the 
succinoxidase system indicated that succinate was becom- 
ing labeled primarily, if not entirely by a reduction of 
labeled fumarate. 

The possibility of succinate formation via a conden- 
sation of propionate with CO, was investigated with pro- 
pionate 1-C’*. The results of these experiments with re- 
gard to this condensation reaction were inconclusive, since 
propionate appeared to be metabolized at least partially by 
oxidation to pyruvate. In these experiments, malate was 
found to have a higher specific activity than succinate in 
the presence of added malonate, indicating that malate was 
formed from pyruvate rather than by oxidation of succin- 
ate. Other pathways for the assimilation or dissimilation 
of propionate were indicated by the appearance of labeling 
in several other acids, especially glycolate. Unlike the 
findings in HC*O,~- assimilation experiments, the labeling 














from propionate-l-C** also was detectable in pyruvate, lac- 
tate, acetate and another unidentified acid. It is possible 
that this unidentified acid may be isosuccinate since iso- 
succinate has been reported to be a product of the CO,- 
propionate condensation in other systems. 

The carboxylation of propionate to form succinate was 
also investigated by testing for the reverse mechanism. 
Succinate-2,3-C'* was decarboxylated by P. chrysogenum 
very readily as evidenced by the rapid formation of labeled 
propionate. Oxidation of succinate to fumarate, under the 
conditions employed, took place to only a limited extent as 
was indicated by the low radioactivity in fumarate. 

92 pages. $1.15. Mic 56-1010 





SYNTHESIS AND BIOLOGICAL PROPERTIES OF 
PHOSPHORYLATED GLUCOSAMINE, 
N-ACETYL GLUCOSAMINE AND ACETOL 


(Publication No. 16,190) 


Frank Maley, Ph.D. 
The University of Wisconsin, 1956 


Supervisor’ Professor Henry A. Lardy 


Procedures for the synthesis of glucosamine-6- 
phosphate and N-acetylglucosamine-6-phosphate have been 
developed. N-Anisylidene glucosamine in pyridine is 
treated with diphenylphosphorochloridate and the product is 
acetylated before isolation. The anisylidene group is re- 
moved by hydrolysis and the 1,3,4-tri-0-acetyl-6-diphenyl- 
phosphoroglucosamine hydrochloride is converted to 
glucosamine-6-phosphate by reductive cleavage of the 
phenyl groups followed by hydrolysis of the acetyl groups. 
Barium hydrogen glucosamine-6-phosphate is isolated at 
pH 4.0. The barium salt may be separated at pH 8 but this 
treatment results in the conversion of part of the glucos- 
amine-6-phosphate to a moré acid-labile compound. An- 
other procedure is described for the conversion of the tri- 
0-acetyl intermediate to N-acetylglucosamine-6-phosphate 
which is isolated as the crystalline mono-ammonium salt. 

A procedure for the solubilization of brain hexokinase, 
that employs n-butanol, is described. 

A procedure for the preparation of acetol phosphate is 
presented along with proof of structure. Its possible in- 
volvement, as well as that of propanediol phosphate and 
acetol, in acetone metabolism was studied and found to be 
inert in in vitro rat and pigeon liver preparations. On the 
basis of the results obtained, possible areas for future re- 
search are discussed. 

The synthesis of the following N-acyl derivatives of 
D-glucosamine is described: m-bromobenzoyl-, phenyl- 
acetyl-, phenylpropionyl-, p-nitrobenzoyl-, m-nitro- 
benzoyl-, 3,5-dinitrobenzoyl-, p-aminobenzoyl-, and m- 
aminobenzoyl-D-glucosamine. 

These glucosamine derivatives are powerful competitive 
inhibitors of beef brain hexokinase (K; = 10° to 10~°M) but 
are not phosphorylated. N-Anisylideneglucosamine was 
found to inhibit brain hexokinase in a noncompetitive man- 
ner with respect to fructose. 

91 pages. $1.14. Mic 56-1011 
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A STUDY OF NON-SPECIFIC BRUCELLA 
AGGLUTININS IN BOVINE SERUM 


(Publication No. 15,955) 


Joseph Edward Rose, Ph.D. 
University of Minnesota, 1955 


Adviser: D.R. Briggs 


This study describes the isolation and characterization 
of non-specific Brucella agglutinins from bovine serum. A 
differential plate agglutination test is described as well as 
an electrophoretic method for differentiating specific and 
non-specific agglutinins, 

Non-specific agglutinins were isolated from seven ani- 
mals by absorption of bovine serum with Brucella cells 
from whose surface the agglutinin was eluted with distilled 
water. The agglutinin was precipitated with ammonium 
sulfate and purified by differential ultracentrifugation. The 
resulting material was shown to be a protein, 0.3 micro- 
grams of which agglutinated one unit (one ml.) of a stand- 
ard tube antigen which is a 0.045% suspension by volume of 
Brucella abortus. 

The sedimentation constants (S20) of the purified ag- 
glutinins fell in the range from 13.8 to 16.9S, a variation 
which is presumably due to differences in the protein con- 
centration of each preparation studied. 

The isoelectric points of the agglutinins fell into two 
classes; one at pH 4.32-4.35, the other at pH 4.70-4.73. 
The more acid agglutinins were heat labile, while the less 
acid agglutinins were heat stable in the tube agglutination 
test incubated at 56°C for eighteen hours. 

The ultra-violet absorption maxima of the agglutinins 
fell in the range, 2760 to 2800 Angstroms. The heat stable 
agglutinins tended to have maxima at the lower end of the 
range while the heat labile agglutinins had maxima at the 
higher end of the range. The preparations varied in color 
from faint orange to red. 

The impurities in the eluates were shown to be of lower 
molecular weight and higher isoelectric point than the non- 
specific agglutinins. In addition, the impurities were 
shown to originate, in part, in the cells used to absorb the 
agglutinin from serum. 

A differential plate agglutination test was developed in 
which an acidified plate antigen was used. Glacial acetic 
acid was added to the standard plate antigen (provided by 
the U. S. Dept. of Agriculture for the testing of cattle for 
brucellosis) in the amount needed to bring the pH of the 
serum-antigen mixture on the plate to pH 4.0. At pH 4, the 
agglutinating activity of the non-specific agglutinin is in- 
hibited while that of the specific agglutinin is not inhibited. 

This acidified plate agglutination test was used to study 
a number of serums from the University of Minnesota Ani- 
mal Diagnostic Laboratory. Good agreement was found be- 
tween the interpretations placed on each serum according 
to its acid response, its heat response, and its history. 

Preliminary experiments were made on a microelectro- 
phoretic method to distinguish specific and non-specific 
Brucella agglutinins. It was found that Brucella cells 
coated with non-specific agglutinin differed in mobility and 
isoelectric point from Brucella cells coated with specific 
agglutinin. 

In conclusion, these studies show that the non-specific 
agglutinins differ in their physical properties from the bo- 
vine gamma globulins which contain the specific Brucella 


























agglutinins. The non-specific serums can be distinguished 
from the specific serums by their response to an acidified 
plate agglutination test and by a difference in the electro- 
phoretic mobility of Brucella cells, coated with either spe- 
cific or non-specific agglutinin by absorption of serum. 
148 pages. $1.85. Mic 56-1012 





EARLY BIOCHEMICAL CHANGES IN THE PROCESS 
OF AZO DYE CARCINOGENESIS 


(Publication No. 16,032) 


James Dorris Spain, Jr., Ph.D. 
Stanford University, 1956 


There appears to be two basic problems involved in the 
study of chemical carcinogenesis. First, that of finding all 
of the biological changes produced by a carcinogen under 
consideration, and placing these changes into their proper 
sequence in the overall process. Second, that of determin- 
ing which of these changes constitute essential steps in the 
production of cancer. 

The general approach used in this study involved the 
correlation of various biochemical alterations with coinci- 
dent histological changes in the livers of rats which had 
been fed the carcinogen, 3’methyl-4-dimethylaminoazo- 
benzene, for varying periods of time. The body constitu- 
ents studied include serum bilirubin, serum cholesterol, 
fecal urobilin, hepatic riboflavin, hepatic cholesterol, and 
hepatic glycogen. These chemical alterations were corre- 
lated with histological changes observed by staining liver 
sections with hematoxylin and eosin, periodic acid-Schiff 
reaction for glycogen, and pyronin stain for cytoplasmic 
basophilic material. 

Serum bilirubin, serum cholesterol and fecal urobilin 
concentrations in rats fed the above carcinogen indicated 
the presence of intrahepatic bile-duct occlusion which was 
associated with the bile-duct proliferation which precedes 
tumor formation. 

A large increase in the excretion of fecal urobilin from 
rats fed azo dyes was presented as further evidence for an 
associated hemolysis which had been indicated by the re- 
sults of previous investigations. 

Histochemical studies on the distribution of liver gly- 
cogen in rats fed 3’methyl-4-dimethylaminoazobenzene for 
short periods of time showed that the central zone of each 
lobule became devoid of glycogen as early as eleven days. 
On the basis of histochemical studies carried out on the 
livers from rats fed other agents, it was concluded that the 
above glycogen changes were involved in the hepatotoxic 
process which leads to cirrhosis. 

The various observations were discussed with respect 
to the process as a whole, and a possible mechanism is 
suggested which might account for the liver degeneration, 
cirrhosis and tumor formation which is observed in ani- 
mals which have been administered 3’methyl-4-dimethyl- 
aminoazobenzene. 121 pages. $1.51. Mic 56-1013 
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A STUDY OF THE REACTIONS OF SOME METAL 
BOROHYDRIDES WITH METHYLCHLOROSILANES 


(Publication No, 16,114) 


Neil Calvin Goodspeed, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor R, T. Sanderson 

A study of the reactions of sodium, potassium and 
aluminum borohydrides with trimethylchlorosilane is re- 
ported. It was of interest to learn whether a silicon- 
borohydride compound could be isolated. 

Sodium and potassium borohydrides react slightly with 
the silane, but the mixtures are generally unreactive. 

Aluminum borohydride reacts readily with an excess of 
trimethylchlorosilane at 25° C (and even at -80° C except 
as hindered by the solid state of the reactants). The 
stoichiometry of the reaction closely suggests the follow- 
ing equation: 


2 AIB,H, + 6(CH,),SiCl—> Al,Cl, + 3B,H, + 6(CH,),SiH 


One mole of “trimethylsilane” fraction is formed for 
each mole of trimethylchlorosilane consumed in the re- 
action. However, this fraction was shown by partial 
fractionation, vapor pressure measurements, vapor 
density determinations, and analyses for active hydrogen, 
to be a mixture of methylsilanes instead of the expected 
trimethylsilane. The mixture was composed of approxi- 
mately two-thirds trimethylsilane and one-sixth each of 
dimethylsilane and tetramethylsilane, indicating a dispro- 
portionation or rearrangement to occur during the re- 
action. There was no evidence of a silicon borohydride 
and it was concluded that such a compound either is not an 
intermediate at all or is extremely unstable. 

Also reported are preliminary investigations of sodium 
borohydride with silicon tetrachloride and aluminum boro- 
hydride with dimethyl-dichlorosilane. 

Several investigations of the preparation of aluminum 
borohydride from aluminum chloride and sodium boro- 
hydride are reported. 87 pages. $1.09. Mic 56-1014 


AMPEROMETRIC AND POTENTIOMETRIC STUDIES 
AT ROTATED WIRE ELECTRODES 


(Publication No. 13,790) 


Eugene Richard Nightingale, Jr., Ph.D. 
University of Minnesota, 1955 


It has been the purpose of these studies to investigate 
the less familiar methods of electrochemical analysis and 
to correlate them with the more common methods of po- 
tentiometric and amperometric titrations and voltam- 
metry. 

Among the earliest investigations into the less familiar 
methods were the somewhat empirical studies of Willard 
and Fenwick (17) and Van Name and Fenwick (18) regard- 
ing the differences in potentials between dissimilar indi- 
cator electrodes which resulted in titrations using “bi- 
metallic electrodes.” Prior to this study, no systematic 





investigation had been made regarding the relations be- 
tween the chemical and electrochemical behavior of dis- 
similar metal electrodes. 

A representative “bimetallic” electrode pair, platinum 
and tungsten, has been investigated, and the differences in 
the potentials of the electrodes are accounted for on the 
basis of their voltammetric characteristics. The tungsten 
electrode is not inert but is readily attacked by even mild 
oxidizing agents. The rate of oxidation is slow even at 
relatively negative potentials, and the electrode behaves as 
an internal reference electrode. Using the tungsten elec- 


trode, accurate results are obtained only for titrations with 


concentrated solution, and the errors obtained with dilute 
solutions may become appreciable. 

Potentiometric titrations at constant current are of 
special interest because they require consideration of the 
kinetics of electrochemical processes. In recent years, 
several theories have been derived to relate, for a given 
system, potential, current, concentration of electroactive 
species, rate of electrode reaction, and rate of mass 
transfer to the electrode surface. One example of a sys- 
tem in which the experimental results agree with theory is 
the titration at constant cathodic current of copper(II) with 
ethylenediaminetetraacetic acid in ammonia buffer. 

Experimentally, it is observed that very few reactions 
at solid electrodes behave in the theoretical manner but 
exhibit some character of incompiete reversibility. The 
iron(II)-(Il), cerium(II)-(IV), and silver(I)-halide couples 
are examples of systems which are reversible in classical 
potentiometry but incompletely reversible when the elec- 
trode reaction occurs at finite rate. Theoretically, it is 
possible to predict the behavior for incompletely reversi- 
ble couples, but agreement between the theoretical and ex- 
perimental behavior is complicated by the irreproducible 
surface of a solid electrode. The voltammetric character- 
istics of such electrodes often depend upon the treatment 
prior to electrolysis, and replicate measurements may 
deviate considerably due to changes in the active surfaces 
of the electrodes. 

The potentiometric titration at constant current of 
silver(I) with halide exemplifies systems which are not re- 
versible when the electrode reaction occurs at finite rate. 
When a silver electrode is oxidized in halide medium, a 
silver halide film is formed which interferes with the 
electrode reaction. 


The relations between potentiometric and amperometric 
titrations are most easily demonstrated for redox systems; 


the titration of iron(II) with cerium(IV) was chosen to ex- 
emplify these relations. Neither the iron nor cerium 
couples are reversible at finite current, and the experi- 
mental behavior does not agree with theory. However, the 
experimental titration curves do agree well with those pre- 
dicted from current-voltage curves. The magnitude of 
current, electrode size, and concentration of electroactive 
species have been considered in predicting the feasibility 
of a titration. 

The “dead-stop” endpoint derived by Foulk and Bawden 
(25) is really an amperometric titration at constant applied 
EMF using two indicator electrodes. Amperometric ti- 
trations using two indicator electrodes of iron(II) with 
cerium(IV) have been studied in HO, and HCl media. The 
differences in behavior in the two media are attributed to 
the increased reversibility of the electrode reactions in 
HCl over those in H.SO,. The influence of electrode sensi- 


tivity, magnitude of EMF, and concentration of electroactive 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 


x 





CHEMISTRY 649 





species are considered, and for H.SO, medium, the effect 
upon the reversibility of the electrode reactions of an ox- 
ide film upon the surface of a platinum electrode is dis- 

cussed. 238 pages. $2.98. Mic 56-1015 


A STUDY OF THE ADDITION COMPOUNDS 
OF TITANIUM TETRABROMIDE AND TITANIUM 
TETRAIODIDE WITH 1,4-DIOXANE, 
TETRAHYDROFURAN, AND TETRAHYDROPYRAN 


(Publication No. 16,096) 


Robert Fredrick Rolsten, Ph.D. 
The Ohio State University, 1955 


Three addition compounds of titanium tetrabromide 
have been prepared: the blood-red TiBr,-dioxane, the 
brownish-red TiBr, -2tetrahydropyran and the brownish- 
red TiBr,-2tetrahydrofuran. Only the compound with tetra- 
hydrofuran was prepared from the excess of either re- 
actant. All three compounds are extremely hygroscopic 
and are readily hydrolyzed. They do not, however, 
undergo decomposition when stored for prolonged periods 
under their own vapor or inert gas. The compound 
TiBr,-dioxane is monomeric as determined cryoscopically. 

Mole ratios of the addition compounds were ascertained 
by analytical techniques and indirectly corroborated by 
determination of the neutralization equivalent weight. This 
latter technique is quite adaptable to transition metal 
tetrahalides, and affords a simple, quick, and relatively 
accurate method of analysis. The technique and precision 
of this method were checked on pure samples of TiBr, and 
Til. 

Infrared spectrograms were obtained on the solid ad- 
dition compounds mulled in Nujol and serve to character- 
ize the three compounds. A comparison is made of the 
spectrogram of the pure ether and the addition compound. 
This comparison definitely indicates the formation of a 
bond at the ring oxygen position and eliminates any sug- 
gestion of the formation of an alkyl titanate. Chemical 
analysis has eliminated the possibility of the formation of 
a bromo alkyl titanate since the analytical technique suc- 
cessfully differentiates ionic from covalent bromine. 

X-ray diffraction patterns were obtained on samples of 
various titanium bromides and iodides and from their ad- 
dition compounds. The lines were indexed, the axial ratios 
and the lattice parameters determined, and the d-spacings 
corrected for absorption effects. The addition compounds 
crystallize in a tetragonal structure and are isomorphic. 
The absorption correction was found to be appreciable as 
determined from the investigation of two titanium com- 
pounds (TiO, and TiBr,) of known structure and lattice 
parameters. 

Titanium tetraiodide, which crystallizes in a body- 
centered cubic structure, was prepared and purified by 
two independent techniques, and the x-ray diffraction pat- 
terns were identical. Thus, the possibility of a different 
crystal modification due to temperature gradients and/or 
rate of crystal formation was eliminated. 

Titanium triiodide was prepared, and the pure solid 
was irradiated with x-rays. The resulting diffraction 





pattern was found to indicate a hexagonal structure, and 
the value for the lattice parameter, a,, is in essential 
agreement with the values determined for related com- 
pounds. 

TiBr, and Til, react with tetrahydrofuran to give very 
viscous liquids with mole ratios of metal to halogen of ap- 
proximately 1 to 3.5. This would indicate loss of inorganic 
halogen either by direct loss as hydrohalogen acid or by 
conversion to organic halogen. 

294 pages. $3.68. Mic 56-1016 


THE INVESTIGATION OF THE ELECTROLYTIC 
BEHAVIOR OF TUNGSTEN 


(Publication No. 16,102) 


Kurt Theurer, Ph.D. 
The Ohio State University, 1955 


The purpose of the investigation was to determine the 
conditions that inhibit the continued deposition of tungsten 
from an aqueous tungstate solution. The electrodeposition 
of tungsten, like that of molybdenum, tends to diminish 
strongly or stop altogether as soon as a thin layer is de- 
posited. 

Foremost among the questions to be settled is whether 
the formation and presence of oxide is responsible for ces- 
sation of the deposition. Deposition of metals capable of 
inducing co-deposition of tungsten and simultaneous oxide 
formation was studied. The influence of cathode material 
on the deposition has also been determined. 

The effect of an oxide-covered surface on the electro- 
deposition of tungsten was determined by measuring the 
rate of deposition from an ammoniacal citrate bath which 
contained a small amount of cobalt. The cobalt was neces- 
sary in order to obtain a weighable deposit. At a later 
time the electrode was reduced in hydrogen at 800°C., re- 
placed in the same electrolyte, and the rate of deposition 
measured again. This experiment was performed at con- 
stant current density and repeated at a constant cathode 
potential. The data showed that the rate of deposition de- 
creases with increasing oxide formation. Upon reduction 
in hydrogen the rate of deposition showed a marked in- 
crease. 

The electrolytic behavior of tungsten was further 
studied from current-time measurements made in a two- 
compartment cell. The electrolyte was an ammoniacal 
citrate solution containing soddium tungstate. Measure- 
ments were made with untreated, cleaned, flame-oxidized, 
and electrolytically oxidized tungsten surfaces. The clean 
surface was obtained by flashing the electrode in a vacuum 
for a few seconds at 2750+50°K. Current-time measure- 
ments were also made for the deposition of copper on an 
untreated copper surface and on a flame-oxidized tungsten 
surface. The results indicated that the basic difficulty in 
depositing tungsten is the formation of lower-valent tung- 
sten oxides on the electrode surface. 

A study of the electrolytic behavior of tungsten with 
various metallic ions was made by utilizing radioactive 
tungsten as a tracer. Cobalt, zinc, palladium, and rhenium 
ions were studied. The results showed that only cobalt co- 
deposited tungsten in appreciable quantities. Furthermore 
the results suggested an explanation for the ability of 
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cobalt, nickel, and iron to cause the co-deposition of tung- 
sten in large quantities. This explanation is based on the 
precipitation of a metal-tungsten complex in the vicinity of 
the cathode which is followed by the reduction of the oxide 
within the crystal lattice of the deposit. 

A study of the electrolytic behavior of tungsten with 
various metallic cathodes was made. Radioactive tungsten 
was again utilized as a tracer. Cobalt, zinc, copper, plati- 
num, and palladium were the metallic cathodes studied. 
The results indicated that tungstate ions react rapidly with 
zinc and to a smaller extent with cobalt. Cobalt was more 
efficient in depositing tungsten than the other electrodes. 
The radioactivity on the electrodes indicated the presence 
of very small amounts of tungsten. 

Radioactive tungsten- 185 was found to contain radio- 
active rhenium-188 as an impurity. The rhenium-188 was 
shown to be in transient equilibrium with the tungsten by 
adding inactive rhenium carrier and separating the tung- 
sten from the rhenium. The rhenium fraction decayed with 
a characteristic half-life of 16.9 hours, while the tungsten 
fraction increased with time until equilibrium was re- 
established. Consequently the use of tungsten-185 as a 
radioactive tracer was complicated. Special precautions 
had to be taken in order to utilize it successfully in parts 
of the present investigation. 

106 pages. $1.33. Mic 56-1017 


THE OXIDATION OF A SINGLE CRYSTAL 
OF IRON AND OTHER STUDIES 


(Publication No. 16,046) 


James Bruce Wagner, Jr., Ph.D. 
University of Virginia, 1955 


The oxidation characteristics of an iron single crystal 
were investigated using the interference colors of the ox- 
ide to measure the film thickness, The determination of 
orientation and composition was carried out by X-ray dif- 
fraction and by examination with an optical microscope. 
The relative rates at 250°C and 1 atmosphere of oxygen 
measured after a one-hour reaction were, in decreasing 
order, the (100), (111), (110), (321) and (320) face. Two sig- 
nificant features of the rate studies were that the relative 
rates of some faces reversed themselves with increasing 
film thickness and that the rates on all crystal faces di- 
minished with time. 

In the temperature range from 250° to 550°C the com- 
position of the film was Fe,O, (or y-Fe,0,) plus a small 
amount of a-Fe,O,. The films on the (100), (111) and (110) 
faces were highly oriented. A significant feature of the 
Fe,O, (or y-Fe,O,) films was the coincidence of equivalent 
crystal directions in both the oxide and metal for all faces 
studied. For example, the cube face of the oxide was 
parallel to the cube face of the metal such that the [110] di- 
rection of the oxide was parallel to the [010] direction of 
the metal. It was found that the (211) plane of a-Fe,O, was 
parallel to the (111) plane of a-Fe. Microscopic exami- 
nation showed the presence of a slightly granular film, and 
under certain conditions oxide nuclei were present. 

Other experiments on an iron crystal included the for- 
mation of films of carbon, iron nitride and iron phos- 
phates. In the catalytic decomposition of carbon monoxide, 





carbon deposited preferentially on faces of unequal Miller 
indices around the (111) face. Nitride films were formed 
by the catalytic decomposition of ammonia. The nitride 
film thickness appeared to vary with crystal face and X-ray 
diffraction studies and microscopic examination showed the 
presence of highly oriented films. Phosphate films were 
briefly studied to determine the influence of crystal face on 
a group of anti-friction and anti-corrosion agents. 

In order to study conveniently the surface properties of 
the single crystal of iron, an investigation was undertaken 
to determine the conditions for producing large crystals. 

A modification of the strain-anneal method was employed. 
The specimens were deformed by a strain-in-tension fol- 
lowed by a twist or by a compression. The latter technique 
produced the largest crystals and several crystals, one to 
two inches long and up to one-half inch in diameter, were 
grown by this method. 

When the catalytic reaction of hydrogen and oxygen was 
carried out on a copper crystal, the surface rearranged to 
form facets in certain crystallographic regions. In time, 
the surface also became covered with a reddish powder. 
After a thirty-day reaction, the powder covered the entire 
surface with the exception of a small region at the (111) 
face. The relative’rate of powder formation was in de- 
creasing order, the (100), (110) and (111) region. The com- 
position of the powder was copper with a small amount of 
cuprous oxide. It is probable that the oxide formed during 
the cooling process. 

The catalytic decomposition of carbon monoxide on a 
nickel crystal was studied to determine the relative influ- 
ence of the arrangement of atoms at the surface of a cata- 
lyst as compared to that of the arrangement of atoms be- 
neath the surface. It was found that, within limits, 
roughening the surface or depositing a film prior to the 
catalytic reaction had no appreciable effect on the reaction. 
These facts suggested that the orientation of the metal be- 
neath the surface, and hence the electronic properties, as 
well as the arrangement of atoms at the surface, were im- 
portant in a catalytic reaction. 

142 pages. $1.78. Mic 56-1018 


A STUDY OF THE BORIC ACID ESTERS 
OF THE PROPANE DIOLS 


(Publication No. 16,266) 


William Joseph Watt, Ph.D. 
Cornell University, 1956 


The esters of the propylene glycol-boric acid and tri- 
methylene glycol-boric acid systems have been prepared 
by condensation using azeotropic distillation with benzene. 

The following esters of propylene glycol were obtained: 


H 
H-C—oO 
‘s- OH, a white 


propylene glycol hydrogen borate, 
HC— 
HCH 
H 
crystalline solid, hydrated propylene glycol hydrogen 
borate, 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





CHEMISTRY 651 





H 
HCH 
HC——O 
B-OH-H,O, also a solid; bis(propylene glycol) 
HC—O~ 
H 
H H 
7 HCH 
HC—O_ _O— CH 
| _-0-BY | , a colorless liquid, 
HC—oO O— CH 
H H 
b.p. 110° at 0.2 mm., molecular weight in benzene 188; 
polymeric bis(propylene glycol)diborate, probably 


diborate, 


0-c-6-0 
-B * 


-0- 
‘o-c- oe” 
C 


a colorless viscous liquid, whose average molecular weight 
varies from~800 when prepared at 160° to~400 when pre- 
pared at 220°C; tris(propylene glycol)diborate, a colorless 
liquid, index of refraction 1.4350 at 25.0°C, b.p. 205°C at 
1.0 mm., molecular weight in benzene 230. Propylene gly- 
col hydrogen borate was converted quantitatively into 
bis(propylene glycol)diborate by the removal of water at 
50°C and 0.2 mm. pressure. The influence of temperature 
on the molecular weight of the polymers was investigated. 

The following esters of the trimethylene glycol were 
obtained: trimethylene glycol hydrogen borate 


H 
C-—- QO 
H 
 ¢ 
H 
Nb 
H 


hydrated trimethylene glycol hydrogen borate 


H 
C——O 
H 


B-OH , a white solid; 


HCH B-OH-H,O , also a solid; 
H 
C-—O 


H 
bis(trimethylene glycol)diborate 


H H 
C——O O—C 
H 

HCH B-O-B HCH , 
H 
C— i 5, Ps 
H H 


a colorless liquid, b.p. 133 at 0.6 mm., refractive index 
1.4372 at 25°C, mol. wt. in benzene 190; tris(trimethylene 
glycol)diborate, a colorless liquid, b.p. 169°C at 0.6 mm., 
mol, wt. in benzene 226, Attempts to prepare polymers of 
the trimethylene glycol boric acid esters were unsuccess- 
ful, 

The X-ray powder diffraction patterns of all solid ma- 
terials were obtained. The infrared spectra of all the 





esters were taken and are discussed in terms of the possi- 
ble structure of the molecule. 
91 pages. $1.14. Mic 56-1019 


CHEMISTRY, NUCLEAR 


STUDIES OF LONG-LIVED RADIOACTIVITIES 
AND SHELL MODEL RELATIONSHIPS 


(Publication No. 16,053) 


Noah R, Johnson, Jr., Ph.D. 
The Florida State University, 1956 


In a search for new radioactive isotopes the nuclide 
Mg” was discovered. It was produced by betatron irradi- 
ation and cyclotron bombardments in the reactions 


Si*(y,2p)Mg”* and Mg”( a,2p)Mg”* 


respectively. The half-life found for this B= emitter was 
21.3 + 0.2 hours. Milking experiments showed the pres- 
ence of the 2.3 minute Al’ daughter which is in a state of 
equilibrium and thus confirmed the mass assignment of 
Mg’*. Gamma-ray spectra of the Mg” - Al?* secular equi- 
librium mixture indicated gamma rays of the following en- 
ergies in Mev (intensities in parentheses): 1.769 ¢ 0.01 
(0.98), 1.346 + 0.01 (0.70), 0.949 + 0.01 (0.29), 0.400 fF 0.01 
(0.31), 0.0319 * 0.001 (0.96). The 1.769-Mev gamma re- 
sults from the decay of Al’*. Coincidence measurements 
showed that the 1.346-, the 0.949-, and the 0.400-Mev gam- 
mas are each in coincidence with the 0.0319-Mev gamma, 
and that the 0.949- and 0.400-Mev gammas are in coinci- 
dence with each other. Delay coincidence measurements 
between the 1.346-Mev gamma and the 0.0319-Mev gamma 
indicated that the half-life of the latter is < 2 x 107° sec. 
This information together with the ae = 0.032 + 0.066 
indicated that the 0.0319-Mev gamma is an MI transition 
as predicted if the ground-state doublet of Al’* is a j-j 
doublet. A complete decay scheme for the isobaric triplet, 
Meg”*— Al?°—Si**, is proposed. All spins and parities of 
ground and excited states are assigned. 

Assuming a mass of 27.985818 + 0.000043 amu for 
Si**, the mass of Al”* is 27.990809 + 0.000045 and the mass 
of Mg”® is 27.992738 + 0.000047. On the basis of an em- 
pirical scheme of nuclear systematics the energy available 
for decay and the half-lives are discussed for Si**, Ne”, 
Oo”. A test for j-j doublets is proposed. This test indi- 
cates that the ground state doublets of Al*® and P®™ are 
true j-j doublets, whereas the first excited state doublet of 
Al’® is not. 

A study of the beta and gamma spectra of the previously 
reported nuclide Ni*®® has been made. This 55.1 hour iso- 
tope decays by a single beta ray of 0.20 + 0.03 Mev, with 
no associated gammas, to the ground state of Cu®®. Both 
the log ft value and the shape of the Kurie plot indicate 
that this transition is allowed, thereby confirming the 
earlier spin and parity assignments of the ground state of 
Cu®, and the 1.03 Mev excited level in Zn®, 

A study of the radius constants of mirror nuclides has 
pointed out some very interesting analogies between nu- 
clear structure and the electronic structure of atoms. 
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These nuclear radius constants were calculated by use of 
positron end point energies and the coulomb energy equa- 
tion. 

A plot of nuclear radius constant vs proton number dis- 
plays the influence of shell structure as do those of atoms, 
by showing a decreasing trend in a given shell and a sharp 
increase just after shell closure. The most important as- 
pect, however, seems to be that the type of shell structure 
indicated is precisely that predicted by the Independent 
Particle Model. 117 pages. $1.46. Mic 56-1020 


CHEMISTRY, ORGANIC 


THE TOTAL SYNTHESIS OF CYTISINE 
(Publication No. 16,139) 
John Stanislaus Baran, Ph.D. 
The University of Wisconsin, 1956 


Supervisor; Assistant Professor Eugene E. van Tamelen 


As a consequence of the admirable investigations of 
Partheil, Freund, Ing, Spath and others, the structure I has 
been established for cytisine, the lupin alkaloid present in 


H 





I 


the very poisonous laburnum as well as in many other 
genera of Leguminosae, e.g., Cytisus. Although sparteine, 
the well-known tetracyclic lupinane, has yielded to synthe- 
sis, the cytisine system — unsymmetrical and partially aro- 
matic as well as bridged — has up until now withstood at- 
tempts at construction in the laboratory. The operations 
outlined below constitute the total synthesis of this un- 
usual base. 


ry P: 
sry ey concn.) apne © 


H-C-COOH 
Phe H- © (GOsCaa 


II IV V 








2(2-Pyridyl)-allylmalonic acid (II), m.p. 115° (dec.), 
secured by saponification of the diethyl ester which re- 
sults from interaction of sodiomalonic ester with 2(2- 
pyridyl)-allyl acetate, was condensed with benzyl amine 
and formaldehyde; the Mannich reaction, accompanied by 
decarboxylation and cyclization, yielded N-benzyl-3-(2- 
pyridyl)-piperidine-5-carboxylic acid, which was converted 
without purification to the ethyl ester, b.p. 183-185 (0.07 
mm.). Lithium aluminum hydride reduction afforded N- 
benzyl-3-hydroxymethyl-5-(2-pyridyl)-piperidine (II), 
b.p. 193-194°(0.1 mm.). Refluxing III with hydrobromic 
acid led to the 3-bromomethylpiperidine, which, as the 
free base, was quaternized without isolation to the tri- 
cyclic pyridinium bromide IV, m.p. 170.5-171.5°. The salt, 
on oxidation with alkaline ferricyanide, gave rise to dl-N- 
benzylcytisine, m.p. 137.5-139°, the infrared spectra 





(obtained in carbon disulfide and chloroform) of which were 
identical in every detail with the corresponding spectra of 
N-benzylcytisine, m.p. 142- 144°, obtained by monoalkyl- 
ation of the alkaloid. Hydriodic acid cleavage of dl-N- 
benzylcytisine afforded dl-cytisine, m.p. 145-147". Frac- 
tional crystallization of the d-camphor-10-sulfonate of 
dl-cytisine from methanol-acetone yielded cytisine-d- 
camphor- 10-sulfonate, m.p. 283-285", [a] ,, pb = -43.8°, 
identical in melting point specific rotation, ‘and infrared 
spectrum in a nujol mull with an authentic sample of the 
salt obtained from the alkaloid. Treatment of synthetic 
cytisine-d-camphor- 10-sulfonate with aqueous base re- 
generated cytisine, m.p. 154.5-155.5°, [a]zy OD = -118.5°, 
a mixed melting point with the natural alkaloid gave no 
depression. 

The key intermediate III was also attained by an alter- 
nate series of steps. The addition of 2-pyridyl acetamide, 
m.p. 119-120°, to methylenemalonic ester yielded the 
Michael condensation product (V), m.p. 106°, which was 
cyclized by means of sodium methoxide to 3-carbethoxy- 
5-(2-pyridyl) glutarimide, m.p. 136-138". Alkylation of the 
glutarimide, accomplished by heating the sodium salt with 
benzyl chloride, followed by lithium aluminum hydride re- 
duction, gave rise to: (1) N,5-dibenzyl-5-(2-pyridyl)-3- 
hydroxymethylpiperidine or N,3-dibenzyl-5-(2-pyridyl)- 
3-hydroxymethylpiperidine, m.p. 146-147°, resulting from 
dialkylation, and (2) the desired aléohol III, identified by 
boiling point, infrared spectral comparison, and conversion | 
to IV. 

Since the alkaloids caulophylline (N-methylcytisine) and 
rhombifoline (N-but-3-enylcytisine) have been previously 
obtained by alkylation cf cytisine, the synthetic route de- 
scribed above thereby embraces these natural products as 
well. 54 pages. $1.00. Mic 56-1021 


GLIOTOXIN: DEHYDRODETHIOGLIOTOXIN 
AND RELATED COMPOUNDS 


(Publication No. 16,247) 


Malcolm Rice Bell, Ph.D. 
Cornell University, 1956 


Johnson and Buchanan (J. Am. Chem. Soc., 65, 2103 
(1950)) have proposed a revision of the structure for glio- 
toxin on the basis of new physical and chemical evidence. 
In the new structure, the carbocyclic ring contains a 1,3- 
diene system and is substituted at C-6 by an oxygen bridge 
to the pyrazine ring. In the previous formulation, the 
carbocyclic ring is aromatic and unsubstituted. The ob- 
jective of this research is to provide direct evidence for 
the new structure by degrading gliotoxin to an indole de- 
rivative of known structure in which the oxygen atom is 
retained. 

Treatment of dethiogliotoxin, C,,H,,N.O,, with palladium 
in refluxing xylene effected the loss of one molecule of 
hydrogen and gave dehydrodethiogliotoxin, C,3;H,4N20,. 
When this product was heated with acetic anhydride at 
230°, it underwent the loss of one molecule of water and 
the introduction of one acetyl group. The acetic anhydride 
product, C,,H,,N,0O,, was converted by ammonia under mild 
conditions to a high-melting compound which has one less 
carbon atom, C,,H,,N.O,. 
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Dehydrodethiogliotoxin has been tentatively formulated 
as the 6,12-dehydro derivative of dethiogliotoxin. That 
aromatization has occurred in the dehydrogenation is indi- 
cated by the ultraviolet and infrared spectra, the resist- 
ance of dehydrodethiogliotoxin to hydrogenation under mild 
conditions, and the resistance to change by strong acids 
under the same conditions which transform dethiogliotoxin 
to anhydrodethiogliotoxin. The dehydrogenation product 
probably contains a phenolic function since it is soluble in 
alkali. Although no alkali degradation product could be 
isolated, ultraviolet studies indicated that the action of 
alkali formed a product whose spectrum in acid and basic 
solution was identical with the spectrum in acid and basic 
solution of 7-hydroxyindole-2-carboxylic acid prepared as 
a model compound. 

Formulation of the acetic anhydride product as the 6- 
acetoxyl derivative of the hydriodic acid product, 2,3- 
dimethyl-pyrazino[1,2-a]indole-1,4-dione, is compatible 
with the infrared spectrum, the insolubility in alkali and 
the fact that a phenol is formed by the action of alkali, as 
indicated by ultraviolet studies. However, this structure 
is incompatible with the ultraviolet spectrum, which ex- 
hibited only strong general absorption, and with the be- 
havior toward ammonia. In a model experiment, the hydri- 
odic acid product was transformed by ammonia to the 
expected amide of N-(indole-2-carbonyl)-N-methylalanine, 
whereas the acetic anhydride product was transformed by 
ammonia to a compound having only one less carbon and 
lacking the characteristic ultraviolet spectrum of indole- 
2-carboxylic acid derivatives. 

Although no suitable formula could be devised for the 
acetic anhydride product, the degradation by ammonia and 
the infrared spectrum suggested that it contained an exo- 
methylene carbonyl group which was cleaved in the trans- 
formation effected by ammonia. 

The ammonia product was insoluble in hot alkali. The 
infrared spectrum did not exhibit absorption characteristic 
of an acetoxyl group or an exomethylene group but it did 
show at least two carbonyl peaks. The ultraviolet spec- 
trum was unlike that of 7-hydroxyindole-2-carboxylic acid. 
No suitable structure was devised for the ammonia prod- 
uct. 

N-(7-Benzyloxyindole-2-carbonyl)-N-methylalanine 
methyl ester was prepared as an intermediate in the pro- 
jected synthesis of the model compound, 2,3-dimethyl-6- 
benzyloxypyrazino|1,2a]indole-1,4-dione. The final ring 
closure was not accomplished. 

111 pages. $1.39. Mic 56-1022 


REACTIONS OF TRIF LUOROPROPYNE 
AND FLUORINATED ORGANOMETALLICS 


(Publication No. 16,062) 


Russell Leo Kenneth Carr, Ph.D. 
The Ohio State University, 1955 


The study of the effects caused by electronegative 
groups on various functions in organic compounds in which 
highly fluorinated alkyl groups are used as electronegative 
substituents has met with considerable success. 3,3,3- 
Trifluoropropyne was synthesized for the purpose of study- 
ing the effect of a trifluoromethyl group on the adjacent 





ee 


triple bond and the acetylenic hydrogen. In the sequence of 
reactions converting CF;CH.CH.Cl to trifluoropropyne, 
treatment of CF,CBr,CH,Br with alcoholic potassium 
hydroxide produced, in addition to the expected 
CF,CBr=CHBr, varying amounts of CF,CH,COOC,H, 

and CF,CBr=CBr,, as well as evidence for CF,CBr=CH, 
and CF,C=CBr. 

Trifluoropropyne was condensed with butadiene to give 
trifluoromethyl-1,4-cyclohexadiene. The structure of this 
compound was established by reduction to trifluoromethyl- 
cyclohexane, aromatization to benzotrifluoride, ozonolysis 
(yielding trifluoroacetone), and comparison of ultraviolet 
spectra. This diene failed to rearrange when treated with 
aqueous acid or base. Partial reduction of trifluoro- 
methyl-1,4-cyclohexadiene produced trifluoromethyl- 1- 
cyclohexene which, on ozonolysis, gave 7,7,7-trifluoro-6- 
oxoheptanoic acid. 

Treatment of trifluoropropyne with ammoniacal cuprous 
and ammonium chlorides produced, not CF,;C=CCu, but a 
dimer, C,H.F,. Reduction of C,H2F. to CF;(CH2)4CF; and 
partial reduction to C,sH,F,, which on oxidation gave oxalic 
and trifluoroacetic acids, support the linear structure, 
CF,C=CCH=CHCF,, for the dimer. No reaction was ob- 
served between CF; C=CH and cuprous hydroxide. 

Treatment of CF;CBr=CBr,. with zinc in acetic an- 
hydride produced, not (CF;C=C)., but CF;C=CBr, which 
was brominated to CF,CBr=CBr,. Tests on CF,C=CBr 
showed that the bromine atom was, unexpectedly, devoid of 
positive character. An attempted reaction of CF,C=CBr 
with zinc and acetic anhydride failed to yield any 
(CF,C=C).. 

Attempts to react trifluoropropyne with a mixed an- 
hydride in the presence of trifluoroacetic anhydride gave 
no 1,3-dicarbonyl compound, 

An attempted use of trifluoropropyne as both acceptor 
and addendum in a Michael condensation produced only a 
polymeric material. 

Attempted estimation of the relative acidity of trifluoro- 
propyne and propyne by a colorimetric method failed when 
trifluoropropyne and indylsodium produced an unidentified 
blue compound instead of trifluoropropynylsodium. The 
quantitative estimation by infrared analysis of the ratio of 
propyne and trifluoropropyne in the vapor over an equi- 
librium solution of the two propynes and their sodium salts 
in ether was not possible because of the solubility of both 
propynes in the ether at low temperatures and because of 
the decomposition of trifluoropropyne in the presence of 
base at higher temperatures. 

Attempted reaction of CCIF,CH; with organolithium 
compounds and with triphenylmethylsodium and reaction of 
CCIF.CH, and CF,CH,CF, with diazomethane failed to 
demonstrate any increased acidity caused by the electro- 
negative induction of the fluorine atoms. 

Attempts were also made to prepare fluorinated organo- 
metallic compounds having one methylene group between 
the fluorinated group and the metal atom. No reaction was 
observed between CHF.CH Br and lithium in ether or be- 
tween CHF.CF.CH2Br and zinc in dioxane. Treatment of 
CHF.CH-Br with phenyllithium, even at -45° in the pres- 
ence of a methyl ketone to accept the organometallic as 
formed, produced only CHF=CH,. Addition of acetic an- 
hydride to CHF,CF.,CH,Br, zinc, and acetophenone simi- 
larly produced only CHF,CF=CH,. 

Irradiation of a stirred mixture of CHF,CF,CH,I and 
mercury produced CHF,CF,CH,HgI. This mercurial was 
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thermally stable below 150°, reacted with iodine to give 
CHF.CF,CH,I and mercuric iodide, reacted with zinc in 
acetophenone to give only CHF,CH=CH.,, and failed to re- 
act with cyanogen bromide or acetyl chloride. 

121 pages. $1.51. Mic 56-1023 


A TRACER STUDY OF THE MECHANISM 
OF THE CONVERSION OF METHALLYL ALCOHOL 
TO SOBUTYRALDEHYDE 


(Publication No. 16,304) 


Douglas Leo Currell, Ph.D. 
University of Arkansas, 1956 


Supervisor: Arthur Fry 


In 1941 Hearne, Tamele, and Converse (1) reported the 
acid-catalyzed conversion of methallyl alcohol to iso- 
butyraldehyde. 


H 
CH,=C-CH,OH CH,-C-CHO 
CH, H, 


A tracer study of this reaction was initiated as a means 
of distinguishing among several possible reaction paths. 

Many reactions of allylic compounds proceed through 
the formation of an intermediate mesomeric cation. The 
isotopic tracer provides a unique way of detecting such an 
intermediate. If methallyl-1-C™ alcohol is in equilibrium 
with its allyl cation, then the carbon-14 should appear in 
the 3-position as well as the 1-position when the alcohol is 
treated with acid. 


12% _ 
H,SO, © 





H® @ 
CH.=C-C"*H,OH < — CH C-CE, 
H, H,O CH, 
@ _ H® 
€— CH,-C=C"H, =~ —_; HOCH,-C=C"4H, 
CH, H.O H, 














Methallyl-1-C** alcohol was synthesized as follows: 
Isopropylmagnesium bromide was carbonated with carbon- 
14 dioxide producing isobutyric-1-C™* acid which was 
brominated and treated with ethanol producing ethyl a- 
bromoisobutyrate-1-C'*, The bromoester was dehydro- 
brominated with dimethylaniline producing ethyl metha- 
crylate-1-C™ which was reduced to methallyl-1-C"* 
alcohol with lithium aluminum hydride. 

The isobutyraldehyde was degraded by allowing it to re- 
act with phenylmagnesium bromide producing phenyliso- 
propylcarbinol which was oxidized to benzoic acid and 
carbon dioxide with nitric acid. The molar activity of the 
benzoic acid is thus a measure of the molar activity in the 
1-position of the aldehyde, and the molar activity of the 
carbon dioxide is a measure of the molar activity of all or 
part of the rest of the isobutyraldehyde molecule. The re- 
sults of the radioactivity determinations are presented in 
the table below. 

The results in the table show that the activity in the 1- 
position in isobutyraldehyde was essentially the same 
as the activity in the benzoic acid indicating that 





rearrangement through a mesomeric cation had not taken 
place. This conclusion is further supported by the negligi- 
ble amount of activity in the barium carbonate. 





Conversion of Methallyl Alcohol to Isobutyraldehyde: 
Activities of Degradation Products of Isobutyraldehyde 





microcuries 


3 
millimole x 16 


Compound 





Activity in 





Run 
1 2 
Isobutyraldehyde methone 13.1 25.7 
Benzoic acid 13.1 25.3 
0.159 0.609 








Barium carbonate 





The conclusion that a mesomeric allylic cation is not 
involved in the conversion of methallyl alcohol to iso- 
butyraldehyde is in striking contrast to results obtained in 
studying the acid-catalyzed reactions of B-methylcrotyl 
alcohol and methylisopropenylcarbinol. These two alcohols~™ 
differ from methallyl alcohol only in the replacement of a 
hydrogen in the 3-position and the 1-position, respectively, 
by a methyl group. 

Hearne, Tamele, and Converse (1) found that treatment 
of either of these alcohols with 13 per cent sulfuric acid 
leads to a mixture of methyl isopropyl ketone and a- 
methylbutyraldehyde. These results are best explained by 
assuming that the two alcohols are in equilibrium with each 
other through an intermediate mesomeric allylic cation. 

The greater case of formation of the allylic cation in 
the case of B-methylcrotyl alcohol (or methylisopropenyl 
carbinol) than in the case of methallyl alcohol can be 
thought of as being due to the increased stability of such an 
ion through hyperconjugation with the terminal methyl 


group: 
@ 


CH,-CH=CH-CH,<——» H® CH,=CH-CH=CH, 
H, CH, 


The mechanism which is proposed for the conversion 
of methallyl alcohol to isobutyraldehyde involves formation 
of a tertiary carbonium ion by protonation of the double 
bond in methallyl alcohol followed by the shift of a hydride 
ion from the a- to the B-carbon with the concerted elimi- 
nation of a proton to form isobutyraldehyde. 


nN 


CH,=C-CH.OH + HO—+cH,-¢- -O:H 
H, HoH 


——» #9, CH,-CH-CHO 
CHs 


69 pages. $1.00. Mic 56-1024 


(1) G. Hearne, M. Tamele, and W. Converse, Ind. Eng. 
Chem., 33, 805 (1941). 
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I. THE BASE DEGRADATION 
OF TROPINONE METHIODIDE. 
Il. THE BASE DEGRADATION 
OF PSEUDOPELLETIERINE METHIODIDE. 


(Publication No. 16,253) 


Sidney Leon Emerman, Ph.D. 
Cornell University, 1956 


I 


The base degradation product of tropinone methiodide 
(I) was considered by early workers to be a dihydrobenz- 
aldehyde.’ In the light of modern theories of reaction 
mechanism, however, the product to be expected would be 
the cycloheptadienone II. Repetition of the degradation af- 
forded a liquid which was identified as a mixture of cyclo- 
heptadien-3,5-one (III) and cycloheptadien-2,4-one (IV). 
The isomerization of II, initially produced, to III and IV 


under basic conditions is understandable. 
C 
I 
~ 
> + 


( Iv 


The degradation product absorbed two moles of hydro- 
gen to give cycloheptanone, rather than cyclohexanecarbox- 
aldehyde. Careful distillation of the mixture gave nearly 
pure III (infrared bands at 5.85 and 6.27) and higher boil- 
ing fractions enriched in IV (ultraviolet maximum at 
291my). The ultraviolet spectra of typical carbonyl de- 
rivatives of these dienones corroborated the structural 
assignments. 

Compound III exhibits an unexpectedly short wavelength 
maximum in the ultraviolet at 214mp. Sodium borohydride 
reduction of the carbonyl function yielded an alcohol show- 
ing an absorption maximum at 244my, typical of simple 
cycloheptadienes. Hence, it must be concluded that the 
carbonyl group in III transannularly exerts a hypsochromic 
effect on the diene absorption. 

The reaction of either III or IV with N-phenylmaleimide 
gave rise to a common Diels-Alder adduct. An adduct of 
cycloheptatrienone (“tropone;” produced by bromine oxi- 
dation of the dienones) and N-phenylmaleimide was pre- 
pared, and the two adducts hydrogenated. The identity of 
the saturated adducts showed that (1) the dienone adduct 
was derived from IV, and (2) the tropone adduct was de- 
rived from the cycloheptatrienone structure (whereas 
cycloheptatriene itself forms adducts derived from its 
valence tautomer, norcaradiene). 


CH, oF CH, O 








II 


The base degradation product of pseudopelletierine 
methiodide (V) was considered by early workers to be a 
dihydroacetophenone.’ In the light of modern theory, it is 
possible to construct two mechanisms by which 3,4- 
dihydroacetophenone (VI) might form. One involves as an 
intermediate the cycloSctadienone VII; the other, the bi- 
cyclic compound VIII. Repetition of the degradation af- 
forded a liquid which was identified as a mixture of 





acetylcyclohexene (IX) and acetophenone (X). It appears 
that these products form by the disproportionation of VI. 


CH, © (CH; © 
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The degradation product absorbed two moles of hydro- 
gen to give cyclohexyl methyl ketone. The facts that the 
degradation product distilled over a narrow range, exhib- 
ited a single, high-intensity ultraviolet maximum at 239myp, 
and afforded a sharp-melting semicarbazone from which 
the starting material could be regenerated appeared to be 
in accord with its formulation as VI. However, evidence 
for its being a mixture of ketones was provided by the com- 
plexity of its infrared spectrum, the large melting range of 
its 2,4-dinitrophenylhydrazone, and the nonhomogeneity of 
its sodium borohydride reduction product. Production of 
adipic acid on ozonolysis of the degradation product led to 
its formulation, readily verified, as a mixture of the known 
compounds IX and X. 

It was not possible to isolate an intermediate compound 
(such as VII or VIII) from degradations of V under rela- 
tively mild conditions. Attempts to degrade V under a va- 
riety of nonaqueous conditions did not lead to any useful 
product. Finally, it was hoped to prepare a cyclo6éctadie- 
none and to subject this to the original degradation con- 
ditions. Unfortunately, two successive Hofmann degrada- 
tions of the alcohol derived from pseudopelletierine gave 
rise to the methyl ether of the expected cyclodctadienol. 
The synthesis was abandoned at this stage. 

Neither the glycol nor the dibromide of acetylcyclo- 
hexene (IX) could be converted to the dihydroacetophenone 
VI. Peculiarly, under dehydrobromination conditions the 
dibromide reverted to IX (which was in turn partially oxi- 
dized to X). 82 pages. $1.03. Mic 56-1025 


1. R. Willstatter, Ber., 29, 393 (1896). 
2. G. Ciamician and P. Silber, ibid., 29, 490 (1896) 
3. Idem, ibid., 26,.156 (1893). 





THE ACYLATION OF OLEFINS WITH 
TRIFLUOROACETIC ACID AS CONDENSING AGENT 


(Publication No. 16,075) 
Paul Elliott Greene, Ph.D. 
The Ohio State University, 1955 


A. L. Henne and J. M. Tedder (J. Chem. Soc., 1949 
2976) found it possible to add the unsymmetrical anhydride, 
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RC OOC OCF;,, across double and triple bonds by introduc- 
ing olefins and acetylenes into solutions of carboxylic acids 
in trifluoroacetic anhydride. The reaction was considered 
to be an ionic attack of RCO and CF,COO at the olefinic 
or acetylenic linkages, forming #-trifluoroacetoxy ketones 
and enol-trifluoroacetates respectively. These trifluoro- 
acetates gave keto-olefins and 8-diketones respectively 
after basic hydrolysis. 

The purpose of the work was to broaden the scope of 
this acylation reaction by applying it to substituted carbox- 
ylic acids and their anhydrides. Both modes of formation 
of the acylating agent (CF,;C OOH + (RCO),O or (CF,CO).O 
+ RC OOH) were used to show the flexibility of this reaction 
as well as the preferred procedure. 

The following summarizes the experimental results 
and conclusions: 

a. The symmetrical olefins, cyclopentene and cyclo- 
hexene, were acylated to give conjugated keto-olefins under 
various conditions. Good results were obtained only with 
the use of trifluoroacetic anhydride and the desired carbox- 
ylic acid. Polymeric material was always formed, and 
was greater in the case of acylations with branched acids. 

b. Several tetra-alkylated olefins (2,3-dimethyl-2- 
butene, 2,4-dimethyl-2-pentene, 1,2-dimethyl-1-cyclo- 
hexene, and 9,10-octalin) were acylated to 8-trifluoroace- 
toxy ketones by mixtures of CF,COOH and carboxylic 
anhydrides. These intermediate B-keto-esters were trans- 
formed to unsaturated ketones in good yield by methanol 
treatment. No rearrangement of carbon skeleton or ester 
interchange was observed during alcoholysis. 

c. The acylation of 2,4-dimethyl-2-pentene with 
CF,COOH and (CH,CO).0O gave rise to a mixture of conju- 
gated keto-olefin and unconjugated keto-olefin. The latter 
was formed preferentially, perhaps as a result of steric 
suppression of the elimination forming the conjugated keto- 
Olefin. 

d. The acylation of cyclohexene and 1,2-dimethyl- 
cyclohexene was attempted by the use of CF ,COOH and 
CH,CN. Negative results tended to indicate the absence of 
CH,C = NH formation in an equilibrated mixture of 
CF,COOH and CH,CN. 

e. The acylation of furan, 2-methyl-furan, and thio- 
phene was carried out by means of CF, COOH and 
(CH,CO).O to give the corresponding ketones. The yields 
were good enough to make this method compare favorably 
with methods given in the literature. 

f. Many attempts were made to acylate allyl and vinyl 
halo-olefins with mixtures of trifluoroacetic acid, acetic 
anhydride, and mixtures of trifluoroacetic anhydride and 
acetic acid. Negative results indicated that these olefins 
are sufficiently electron-poor not to be susceptible to an 
electrophilic attack by the RCO available in the acylating 
medium. 118 pages. $1.48. Mic 56-1026 


SOME BICYCLIC SULFONIUM COMPOUNDS 
WITH SULFUR AS A BRANCHING ATOM 


(Publication No. 16,025) 
Gene Kritchevsky, Ph.D. 
Stanford University, 1956 


Bicyclic sulfonium compounds with sulfur as a 
branching atom are of great interest chemically and 





pharmacologically. The present investigation was aimed 
towards the synthesis of bicyclic compounds with a bridge- 
head sulfur atom involved in an unsaturated linkage with an 
adjacent carbon atom. The first of these is a hypothetical 
aromatic system (XI) analogous to naphthalene, and the 
second a mono-unsaturated system (XII). These structures 
would involve sulfur atoms surrounded by electron decets, 
and their syntheses would provide direct evidence for the 
ability of the sulfur atom to expand its valence shell be- 
yond the octet. 


a XQ 
WS \A 
XI XII 


As immediate precursors of the desired compounds, the 
obvious choices were bicyclic sulfonium compounds with 
sulfur as a bridgehead atom. One might proceed to com- 
pounds of the aromatic type by treatment of the appropriate 
sulfonium compounds with dehydrogenation reagents, and 
to the desired mono-unsaturated compounds by dehydro- 
halogenation of the sulfonium halides or by dehydration of 
the sulfonium hydroxides. 

The sulfonium ions prepared during the course of this 
investigation were the bicyclo(3,3,0)octane-1-thianium 
(XIII), bicyclo(4,3,0)nonane- 1-thianium (XIV), and bicyclo- 
(4,4,0)decane-1-thianium (XV) ions. 


‘f 
XV 


The substances employed in the attempts to obtain the 
desired compounds containing sulfur with an expanded 
valence shell were of the bicyclo(4,4,0)decane-1-thianium 
ring system (XV). The attempts were not successful. 

Treatment of the bicyclo(4,4,0)decane-1-thianium iodide 
with sulfur resulted in the formation of considerable 
amounts of hydrogen sulfide, iodine and tar. No pure 
carbon-containing compound was isolated. It seems quite 
likely that the main product was 1,2-thiochromene which 
would be expected to polymerize under the conditions em- 
ployed. It has been shown that the analogous case of the 
dehydrogenation of 1-azabicyclo(4,4,0)decane yields as the 
only well defined product a small amount of quinoline. 

The thermal decomposition of bicyclo(4,4,0)decane-1- 
thianium hydroxide yielded 2-(4-butenyl)tetrahydrothia- 
pyran. 

In view of the considerable interest demonstrated in 
connection with the pharmacological behavior of sulfonium 
compounds, the bromide salts of the three previously men- 
tioned ions, and the hydroxide of the bicyclo(4,4,0)decane- 
1-thianium ion were submitted for certain tests. The re- 
sults included observations on the survival times following 
lethal doses, estimation of the minimum lethal dose (MLD) 
for each compound, protection and antidote studies, and the 
effect of one of the compounds on smooth muscle. 

The toxicity of the compounds was quite marked, but 
was lower than that exhibited by salts of the bicyclo(2,2,1)- 
heptane- 1-thianium and bicyclo(2,2,2)octane- 1-thianium 
ions, prepared by Prelog in 1939. All of the four 
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substances tested induced tremors and convulsions, even 
at sub-lethal doses. The drug-induced convulsions and 
death could be prevented by the prior administration of 
central nervous system depressants (Nembutal and Meph- 
enesin). Atropine, prophylactically or therapeutically, 
failed to prevent convulsions or death. The results were 
interpreted as indicating that the toxicity of the compounds 
is exercised through central nervous system effects. 

73 pages. $1.00. Mic 56-1027 


THE SYNTHESIS OF CERTAIN 
1-METHYL-3-SUBS TITUTED-4- PIPERIDONES 
AND RELATED OCTAHYDROISOQUINOLINES 


(Publication No. 16,200) 


Phillip Harold Parker, Jr., Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Professor S. M. McElvain 


The condensation of 1-methyl-4-piperidone with benz- 
aldehyde has been shown to yield 1-methyl-3,5-dibenzal- 
4-piperidone or a dimer of 1-methyl-3-benzal-4-piperi- 
done (XXXIV). These two products are formed to the 
exclusion of any 1-methyl-3-benzal-4-piperidone. This 


dimer, XXXIV, was assumed by earlier workers to be 1- 
methyl-3-benzal-4-piperidone but has been definitely 
identified as a dimer in the present work by its physical 
properties and the preparation of an acetate derivative. 

An improved preparation of the dimer, XXXIV, of 1- 
methyl-3-benzal-4-piperidone has been developed. 

2-Methyl- /\’ -octahydroisoquinolone-6 (II) has been 
prepared by the addition of methyl vinyl ketone to 1- 
methyl-3-carbethoxy-4-piperidone followed by cyclization 
and decarboxylation of the resulting diketo ester. The 
phenylation of II yields 2-methyl-6-hydroxy-6-phenyl- /\ - 
octahydroisoquinoline (IX) which is rearranged in dilute 
acid to 2-methyl-6-phenyl- 10-hydroxy- /\’ - octahydroiso- 
quinoline (XI). Each of the carbinols, [X or XI, is de- 
hydrated in strong acid to 2-methyl-6-phenyl- /¥”* -hexa- 
hydroisoquinoline (XIII). 


O 
N 
CH, 
HW 


Ph OH Ph 





The reduction of II yields 2-methyl-cis-decahydroiso- 
quinolone-6 (XV) which on further reduction gave the known 
N- methyl-cis-decahydroisoquinoline. 


Pp 


h O O 
ZA PhCH CHPh 
ca 
N N 
CH 


N 
CH, CH,°HCl 


XIII XV XVII 


The ketone, XV, condensed with benzaldehyde to give 
2-methyl- 4,7-dibenzal-cis-decahydroisoquinolone-6 hydro- 
chloride (XVII). It also reacted readily with phenyl lithium 
to yield 2-methyl-6-hydroxy- 6-phenyl-cis-decahydroiso- 
quinoline (XVIII). wee 


Ph OR 


Ph OCOCH; 
CH; 


N N 
CH; CH, -HCl 


XVIII R = H XX 
XIX R = COCH;-HCl 


The carbinol, XVIII, was acylated to give 2-methyl-6- 
acetoxy-6-phenyl-cis-decahydroisoquinoline hydrochloride 
(XIX), whose pharmacological properties should be of in- 
terest to compare with those of the known analgesic, 1,3- 
dimethyl-4-acetoxy-4-phenylpiperidine hydrochloride 
(XX). 58 pages. $1.00. Mic 56-1028 


ADDITION REACTIONS 
OF N-BROMOAMIDES WITH OLEFINS 


(Publication No. 16,128) 


William John Probst, Ph.D. 
State University of Iowa, 1956 


Chairman: Associate Professor R. E. Buckles 


N-bromoacetamide has been shown to give addition re- 
actions with certain olefins but only the dibromides result- 
ing from these reactions have been isolated and identified. 
The present work was undertaken in order to determine 
what additional products are formed during the course of 
such reactions. Of special interest was the fate of the 
acetamidyl radical formed when the bromine atom is re- 
moved from N-bromoacetamide. 

Also of interest was a survey of the reactions of other 
N-bromo compounds with styrene in order to elucidate, if 
possible, their mode of reaction with olefins and the effect 
of variations in structure on their reactivity toward olefins. 
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The reactions of N-bromoacetamide with styrene, ethyl 
cinnamate, methyl cinnamate, trans-stilbene, benzalaceto- 
phenone and cinnamic were investigated. In each case the 
brominated product isolated was the corresponding di- 
bromide. No other products containing bromine could be 
isolated from the reaction mixtures since in most cases 
the residue remaining after removal of the dibromide was 
an unidentifiable oil. 

The acetamidyl radical was shown to be converted to 
acetamide in nearly 100% yields. This conversion to 
acetamide gave rise to the necessity of identifying the 
source of hydrogen in the reaction. Attempts to determine 
what compound or compounds were supplying hydrogen 
indicated that the olefin or its dibromide served as the 
source of hydrogen in the reaction. No evidence for sol- 
vent participation in the reaction could be obtained. 

The reaction of N-bromoglutarimide with cyclohexene 
was also studied. It was found that this reaction gave 3- 
bromo- 1-cyclohexene in 67% yield and glutarimide in 92% 
yield. 

N-bromosuccinimide was shown to give no reaction with 
styrene. After several days at reflux a chloroform solu- 
tion of N-bromosuccinimide and styrene showed no visible 
reaction and both reactants could be recovered in high 
yields. In the presence of alcohol a reaction was possible. 

The reaction of styrene with a series of N-bromo com- 
pounds was investigated. The compounds studied were 
shown to fall into three distinct divisions: 1. N-Bromo- 
benzamide, N-bromophenylacetamide and N-bromotolua- 
mide are similar in reactivity and structure to N-bromo- 
acetamide. 2. N-Bromophthalimide, N,N’-dibromobarbi- 
taric acid and 1,3-dibromo-5,5-dimethylhydantoin are 
similar to N-bromosuccinimide with respect to structure 
and reactivity. 3. N,N’-Dibromooxamide, N,N’-dibromo- 
succinamide and N,N’-dibromoterephthalamide had char- 
acteristics resembling both N-bromoacetamide and N- 
bromosuccinimide. 

The reaction of N,N-dibromobenzenesulfonamide with 
styrene gave two products depending upon conditions em- 
ployed. N-Benzenesulfonylstyreneimine was obtained when 
a chloroform solution of N,N-dibromobenzensulfonamide 
was refluxed for 20 minutes and then treated with 10% 
sodium hydroxide. 

N-(1-bromo-2-phenylethyl)-N-(2-bromo- 1-pheny]l - 
ethyl)-benzenesulfonamide was the product isolated when 
the chloroform solution was refluxed until a negative test 
with acidified potassium iodide was obtained. 

Ti pages. $1.00. Mic 56-1029 





THE REACTION OF INDENE AND HALOFORM 
(Publication No. 15,982) 
Harry Elmer Reiff, Ph.D. 
University of Minnesota, 1955 


Major Advisor: W. E. Parham 


The purpose of this work was to study the reaction of 
indene and haloform in the presence of base. It was 
thought that the course of reaction would be as follows: 





CHX, + A~ 


CI-= — CL -ap” 


This reaction sequence would (a) furnish evidence for the 
existence of dihalocarbenes, and (b) provide a new syn- 
thetic route for the preparation of substituted naphthalenes. 

An examination was made of the reaction of indenyl- 
sodium and chloroform in the solvent indene. The crude 
reaction product was processed by steam distillation, 
followed by chromatography, and two products were iso- 
lated. The first of these, obtained in 5% yield, was shown 
to be 2-chloronaphthalene (VI) by comparison with au- 
thentic material. The second product, formed in minute 
amounts, could not be obtained pure. However, the chemi- 
cal and physical behavior of the impure substance sug- 
gested that it was an azulene, such as IV, resulting from 
ring expansion of the six-membered ring of indene. 

The formation of these products indicated that the re- 
action proceeded as follows: 


Na 


—— > CX. + HA + X~ 


¢,Cl 


Cl 
> Cl 
r ka + 4 TS 
, 
H H Iv 








a“ ¢ Cl Cl 
—> | —>- 
~ Cl 
H H 
V VI 


Additional evidence for this sequence was obtained 
when the steam distillation step was omitted from the iso- 
lation procedure. Under these conditions, 2-chloro- 
naphthalene could not be isolated. Instead, a neutral com- 
pound was obtained which had the empirical formula 
CioHsCl, The physical and chemical behavior of this 
compound indicated that it possessed the structure 1,1- 
dichloro- la, 6a-dihydrocycloprop-(a)-indene (V). 

That V was an intermediate in the ring expansion re- 
action was shown by its facile conversion to 2-chloro- 
naphthalene. This reaction was quantitative and occurred 
rapidly in polar solvents, but more slowly in the solid 
state. The conversion followed first order kinetics in the 
presence or absence of added alkali. 

When potassium tert-butoxide was used as the base in 
the reaction of indene and chloroform, a 65% yield of the 
cyclopropyl compound V, and subsequently a 65% overall 
yield of 2-chloronaphthalene (VI) were obtained. 

The reaction of bromoform, indene and potassium tert- 
butoxide was examined, and a 51% yield of 2-bromo- — 
naphthalene was obtained. No attempt was made to isolate 
the intermediate cyclopropyl compound. 

The reaction of iodoform, indene and potassium tert- 
butoxide did not follow the same course as those reactions 
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using chloroform or bromoform. The presence of 2-iodo- 
naphthalene could not be demonstrated; instead, reduction 
of iodoform to methylene iodide occurred. 

92 pages. $1.15. Mic 56-1030 


THE ACTION OF ALUMINUM CHLORIDE 
ON ALKYLBENZENES (PARTS I, IJ, I) 


(Publication No. 14,969) 


James Marshall Shackelford, Ph.D. 
University of Missouri, 1955 


Supervisor: Dorothy V. Nightingale 


When 1,3-dimethyl-4-n-butylbenzene, 1,3-dimethyl-4- 
sec-butylbenzene and 1,3-dimethyl-4-isobutylbenzene are 
warmed with aluminum chloride, the butyl group migrates 
to the 5-position without isomerization. The alkylation of 
m-xylene with n-butyl chloride yields a mixture of 1,3- 
dimethy]l- 5-n-butylbenzene and 1,3-dimethyl-5-sec-butyl- 
benzene. The alkylation of m-xylene with sec-butyl chlo- 
ride yields 1,3-dimethyl-5-sec-butylbenzene. The 
alkylation of m-xylene with sec-butyl alcohol and 85% 
sulfuric acid yields a mixture of 1,3-dimethylbutylben- 
zenes, believed to be 1,3-dimethyl-4-sec-butylbenzene, 
1,3-dimethyl-5-sec-butylbenzene and possibly 1,3-di- 
methyl-2-butylbenzene. The infrared absorption spectra 
of the hydrocarbons were compared. 

Similar results were obtained when 1,3-dimethyl-4-n- 
propylbenzene and 1,3-dimethyl-4-isopropylbenzene were 
warmed with aluminum chloride. The propyl group mi- 
grates to the 5-position without isomerization. The alkyl- 
ation of m-xylene with n-propyl chloride yields a mixture 
of 1,3-dimethyl-5-n-propylbenzene and 1,3-dimethyl-5- 
isopropylbenzene. Alkylation of m-xylene with isopropyl 
chloride yields 1,3-dimethyl-5-isopropylbenzene. Alkyl- 
ation of m-xylene with isopropyl alcohol and 85% sulfuric 
acid yields a mixture of hydrocarbons similar in compo- 
Sition to the ones obtained from sec-butyl alcohol. A 
similar mixture is also obtained from the alkylation of m- 
xylene with cyclo propane and aluminum chloride. me 

The acetylation of both p-cymene, m-cymene, p-sec- 
butyltoluene and m-sec-butyltoluene with aluminum chlo- 
ride as the catalyst yielded in each case, a mixture of 
ketones identified by means of their 2,4- dinitrophenyl- 
hydrazones as containing both the 2,4- and 2,5-dialkylaceto- 
phenones. The acetylation of the hydrocarbons with ferric 
chloride as the catalyst did not appear to promote rear- 
rangement of the sec-alkyl group. 

— 114 pages. $1.43. Mic 56-1031 











THE KINETICS AND MECHANISM OF 
THE RACEMIZATION OF PHENYLMETHYLCARBINYL 
CHLORIDE BY PHENOLS 


(Publication No. 15,761) 


William Ludwig Spliethoff, Ph.D. 
Michigan State University, 1953 


It has been shown that uncatalyzed nuclear alkylation of 
phenols by optically active phenylmethylcarbinyl chloride 
leads to optically active alkylated phenol and results in 
partial racemization of the unreacted phenylmethylcarbinyl 
chloride. (1) The present investigation is concerned with a 
detailed kinetic analysis of the above mentioned racemiza- 
tion of phenylmethylcarbinyl chloride by various phenols. 

The rate of racemization of phenylmethylcarbinyl chlo- 
ride in the presence of phenol at 50°, 40° and 30°, and of o- 
cresol, p-cresol, 2,6-dimethylphenol and mesitol at 50° was 
determined. The reaction was followed by noting the opti- 
cal rotation at measured time intervals and was carried 
out in a thermostatted polarimeter tube. 

Optically active phenylmethylcarbinyl chloride also dis- 
appears as a reSult of nuclear alkylation in the case of 
phenols having an available ortho or para position. Ac- 
cordingly, the rate of alkylation of phenol at 50°, 40° and 
30° and of p-cresol, o-cresol and 2,6-dimethylphenol at 
50° by phenylmethylcarbinyl chloride was determined by 
product analysis. The technique employed involved the 
bromination of the free ortho and para positions in the 
phenol mixtures. Second order rate constants for this 
alkylation were calculated. It was shown that the experi- 
mental points could be fitted satisfactorily to a curve calcu- 
lated from the average second order rate constant for each 
alkylation studied. The alkylation rate constants decrease 
markedly in the series as ortho substitution is increased. 
This suggests that the formation of the transition state is 
most favorable when the phenolic hydroxyl group is steri- 
cally unhindered. 

A mathematical analysis of the experimental data 
demonstrated that the rate of change of optical rotation 
with time was satisfactorily expressed by a rate equation 
containing four second-order terms. One of these accounts 
for the disappearance of optically active chloride by alkyl- 
ation as discussed above. The other three account for the 
racemization induced by the phenol and by the alkylated 
phenol and the hydrogen chloride produced in the reaction. 
Mathematically, this becomes 


d(R*Cl) _ 
dt 





k,(R*C1)(PhOH) + kp(R*C1)(PhOH) + 
k 4 p(R*C1(A-PhOH) + kj3¢)(R*C1)(HCI) 


In this expression, ka is the alkylation rate constant and 
Kp, ka.p, and kyyc) are rate constants measuring the race- 
mization induced by phenol, alkylated phenol and hydrogen 
chloride, respectively. It was necessary to modify this 
expression in the cases of mesitol and 2,6-dimethylphenol 
since in the former the alkylation cannot take place and in 
the latter it is negligible over the time interval studied. 

Values of kp and for the sum of ka.p, and kyjc) were 
determined from the above expression. These constants 
were used to obtain calculated values of the optical rota- 
tion at various times which were in excellent agreement 
with the experimental values. Six other rate expressions 
were considered and found unsuitable. 
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The values of k, decreased slightly as the phenol was 
changed from phenol to p-cresol. This is undoubtedly due 
to the electrical effect of the para methyl group, which re- 
sults in the O-H bond being stronger in p-cresol than in 
phenol. The marked decrease in k, as ortho substitution 
in the phenol is increased suggests that the transition state 
requires maximum steric freedom for the hydroxyl group 
of the phenol for maximum racemization. 

Second order kinetics were observed for the racemiza- 
tion induced by hydrogen chloride. However, the rate con- 
stant measuring this racemization decreased as ortho 
Substitution in the phenol was increased. This suggests 
that the racemization was effected though a termolecular 
transition state involving the phenol as well as phenyl- 
methylcarbinyl chloride and hydrogen chloride. The par- 
ticipation of the phenol was not detected in the kinetic 
measurements since its concentration did not change inso- 
far as the number of hydroxyl groups is concerned. 

Energies and entropies of activation for the alkylation 
of phenol by phenylmethylcarbinyl chloride and for the 
racemization of phenylmethylcarbinyl chloride in the pres- 
ence of phenol over the temperature range of 30 to 50°C. 
were calculated. The relatively large negative entropies 
of activation and relatively low energies of activation indi- 
cate that the transition state is highly ordered in all cases, 
and that the reaction can proceed with relative ease, ener- 
getically, once the transition state has been established. 

108 pages. $1.35. Mic 56-1032 
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A POLAROGRAPHIC AND SPECTROPHOTOMETRIC 
INVESTIGATION OF THE DINITROSOBENZENES 


(Publication No. 16,047) 


Graham Alexander Stoner, Ph.D. 
Tulane University, 1956 


Chairman: J. H. Boyer 


m-Dinitrosobenzene has been described as possessing 
true nitroso properties whereas the ortho and para iso- 
mers do not. Five different structural formulas for the 
ortho isomer have been proposed since its discovery in 
1894, none of which was in complete agreement with known 
chemical and physical properties of o-dinitrosobenzene. 
Important among these were: (1) the equivalence of certain 
structural isomers, (2) the apparent nonexistence of hy- 
droxy and primary amino derivatives, (3) the stability of 
the nitroso groups toward oxidation, (4) the indication by 
infra-red of both > C=N- and -N=O, (5) high dipole moment 
(5.29 y), (6) the absence of a blue-green monomer, (7) a 
negative Libermann’s nitroso test, (8) the apparent non- 
existence of 1,2,4,5-tetranitrosobenzene and (9) an analogy 
with the structure for nitroso dimers and with p-dinitroso- 
benzene. bs 

In this investigation the polarographic behavior of 
ortho-, meta- and para- dinitrosobenzene was investigated. 
The polarographic data indicated that o-dinitrosobenzene 








was reduced by a four electron process to o-phenylene- 


_ dihydroxylamine. The para isomer exhibited a two step re- 


duction of four and two electrons respectively. It was pro- 
posed that the first reduction step proceeded to p-nitroso- 
aniline which was then further reduced to p-aminophenyl- 
hydroxylamine. The meta compound was reduced by two 
electrons presumably to m-nitrosophenylhydroxylamine. 

A close relationship between the electronic structures 
of o- and p-dinitrosobenzene which is not shared with the 
meta isomer was confirmed by ultra-violet and infra-red 
spectral data. 

Chemical and physical data were in agreement with a 
pseudo-dinitroso representation of the ortho- and para- 
dinitrosobenzenes. These compounds were represented by 
a hybrid type structure with the true nitroso structure 
being a minor contributor to the resonance system. 

Since it was also known that there was only one methyl 
isomer for the so-called *5-methylbenzfuroxane” and that 
this compound could be reduced with copper and hydro- 
chloric acid to a mixture of isomeric nitrotoluidines, it was 
desirable to determine the ratio of these isomers. Spectro- 
photometric and polarographic techniques were used and 
from the standard calibration curves it was determined 
that the reduction mixture contained thirty-nine percent of 
3-nitro-4-aminotoluene and sixty-one percent of 3-amino- 
4-nitrotoluene. 59 pages. $1.00. Mic 56-1033 


A STUDY OF THE RELATIVE BASICITIES 
OF PHOSPHINE AND THE METHYLPHOSPHINES' 


(Publication No. 15,409) 


Sei Sujishi, Ph.D. 
Purdue University, 1949 


Major Professor: Herbert C. Brown 


The B-strain hypothesis has been advanced to explain 
the decreased basicity of trimethylamine in the methyl- 
amine series, NH, < MeNH, < Me,NH > Me,N.’ This hy- 
pothesis predicts that in the methylphosphine series a 
regular increase in basicities should occur, 


PH, < MePH, < Me.PH < Me, P. ° 


It was of interest to test this hypothesis by the comparison 
of the relative basicities of the methylamines with those of 
the methylphosphines. 

The addition compounds of trimethylboron with methyl- 
phosphine, dimethylphosphine, and trimethylphosphine have 
been prepared and characterized. These compounds have 
not been reported in the literature previously. The data 
are summarized in Table I. The volatility of the com- 
pounds are in the order MePH, < Me,PH < Me,P. The gas 
phase dissociation of these compounds have been studied 
by the methods developed by Brown, et. al.* and by 
Gerstein. The data are summarized in Table 2. The sta- 
bility toward dissociation are in the order 


MePH, < Me,PH < Me, P. 


The hydrochlorides of methylphosphine, dimethyl- 
phosphine, and trimethylphosphine were prepared and their 
volalities were studied. The order of the volatilities was 
found to be PH, >MePH, >Me,PH >Me,P. 
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Table I 


Saturation Pressures of the Addition Compounds 
of Trimethylboron with the Methylphosphines., 


Boiling 
Point 


Saturation Pressure 
Base m.p. Log P = -A/T +B 


MePH, -60 to -57°C. A B 
2050 10.338 2.79 C, 
-0.5 to +0.2 2600 10.262 79 
118-121 3260 11.030 127 


Me,PH 
Me,P 


Tabie II 


Dissociation Data for the Addition Compounds 
of Trimethylboron with the Methylphosphines 
and Methylamines 


A H A F i090 A SYo0 K 00 
Too highly dissociated to measure. 
11.41 kcal. -1690 cal. 35.1 E.U. 
16.47 1525 40.0 
13.75 
17.64 2472 40.6 
19.26 2885 43.6 
17.62 557 45.7 


MePH, 
Me,PH 
Me,P 
NH,° 
MeNH. 
Me2NH 
Me;N 


9.8 atm. 
0.128 
-1134 39.9 4.6 
0.0350 
0.0214 
0.472 


The volatilities of the hydrochlorides of dimethylamine and 
trimethylamine were also studied. Together with data 
available in the literature for ammonium chloride and 
methylamine hydrochloride, the results indicated are in 
the order NH; > MeNH2 > Me.NH «<< Me,N. The data are 
summarized in Table 3. 
Table III 
Volatilities of Hydrochlorides 

Base LA\ sup Sub. Pt. 
PH,’ 18 kcal. -20°C. 
MePH, 24.8 45 
Me.PH 30.2 128 
Me,P 35.0 206 

A Hgyp(25°C.) A Hoy 150°C.) 
NH;> 42.16 40.28 
MeNH,’ 43.60 43.6 0.5 
Me.NH - 44.7 0.5 


Me,N - 37.0 2.4 


Press. 
at 150°C. 


0.5 mm. 


The pressures over equimolar mixtures of dimethyl- 
amine, trimethylamine, and trimethylphosphine, respec- 
tively, with acetic acid were observed. The order of vola- 
tilities was Me,NH < Me,N <Me,P. The pressures over 
equimolar mixtures of dimethylphosphine and trimethyl- 
phosphine, respectively, with trifluoroacetic acid were ob- 
served. The order of volatilities was Me,P < Me,PH. The 
data are summarized in Table IV. 





Table IV 
Organic Acid Systems 
With Acetic Acid: Press. at 0°C. 


Me,N (1., 100% Me,N) 467 mm. 
(s., 93% Me,N) 450 


Me. HN (s., 99% Me,HN) 2 
(1., 94% Me,HN) (88 mm. at 19°C.) 


Me;P (1., 100% Me,P 
not completely 
misc.) 


With Trifluoroacetic Acid: 
Me,P (s., 99% Me,P) 3 
Me, HP (1., 100% Me,HP) 336 (pure Me.HP, 338) 


157 (pure Me,P, 159))) 


The aqueous ionization constant were determined for 
dimethylphosphine and trimethylphosphine electrometri- 
cally. Trimethylphosphine, pK, 8.67, is immensely more 
basic than dimethylphosphine, pK, 3.91. 

The results of this study indicate that the general order 
of the basic properties of the methylamines is 


NH, < MeNH, < Me.NH > Me,N 
and of the methylphosphines is 
PH, < MePH, < Me,PH < Me,P. 


Since the B-strain hypothesis predicted that the phosphines 
should exhibit regular behavior in base strength, in contra- 
diction to the irregular behavior of the amines, it is con- 
cluded that the results yield strong support to the B-strain 
hypothesis. 
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SUMMARY 


1. Trimethylboron addition compounds of methylphosphine, 
dimethylphosphine, and trimethylphosphine have been pre- 
pared and characterized. The gas phase dissociation of 
dimethylphosphine and trimethylphosphine compounds have 
been studied. 


2. The volatilities of the hydrochlorides of methylphos- 


phine, dimethylphosphine, trimethylphosphine, dimethyl- 
amine, and trimethylamine have been studied. 
3. The volatilities of dimethylamine-, trimethylamine-, 
trimethylphosphine- acetic acid systems and dimethyl- 
phosphine-, trimethylphosphine- trifluoro-acetic acid sys- 
tems were studied. 
4. Aqueous ionization constants of dimethylphosphine and 
trimethylphosphine have been studied. 
5. The correlation between the prediction based on the 
B-strain hypothesis and the results is pointed out. 

63 pages. $1.00. Mic 56-1034 
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STUDIES ON THE AUTOXIDATION OF MENTHOFURAN 
(Publication No. 16,036) 


Ross Plummer Wither, Ph.D. 
Stanford University, 1956 


Menthofuran (I), one of the lesser constituents of 
peppermint oil, is a colorless liquid which becomes oxi- 
dized rapidly upon exposure to air or oxygen. Intense 
coloration accompanies the autoxidation. Prior work led 
to characterization of the colorless crystalline solid (II) 
which constitutes 24% of the autoxidation products and the 
proposal of a mechanism for its formation. 


a 
ww 


O 


I 


The present work was undertaken in order to determine 
the course of the autoxidation reaction and to determine 
the nature of the agent, or agents, responsible for the ac- 
companying coloration. 

Replacement of the hydrogen atom at the 2 position of 
menthofuran by means of the Mannich reaction and reaction 
with phenylisocyanate led to derivatives which showed 
varying degrees of susceptibility towards autoxidation, 
those with electron-attracting substituents being stable to 
the oxygen of air. The derivatives which did autoxidize 
failed to produce the coloration characteristic of autoxi- 
dation of the parent substance, indicating that the presence 
of the hydrogen atom at the 2 position of menthofuran is 
essential for this phenomenon. Preparation of 2-alkyl- 
menthofurans was not achieved. 


O O 
O O O 
CHO CHO CHO 


Il IV 


The menthofuran autoxidation products were separated 
into the crystalline solid (II) (24%), a yellow acidic sub- 
stance (III) (16%), and a pale neutral polymer (IV) (58%). 











Pyrolysis of the neutral polymer (IV) with sodium bisulfate 
yielded a conjugated ketoaldehyde (V), from which mentho- 
pyridazine (VI) was obtained as the hydrate. 


V 


Ultraviolet and infrared spectroscopy was an invaluable 
aid in the detection and identification of substances en- 
countered. 

The course porposed for the autoxidation of mentho- 
furan (I) suggests that the intermediate (VII) previously 
proposed as the source of the crystalline solid (II) forms 
also an epoxyketoaldehyde (VIII) from which the acidic sub- 
stance (III) and the neutral polymer (IV) are derived. 


og 7 ] 


O64 O 














CHO | 


vil Vill 
The agent responsible for the intense coloration ac- 


companying the autoxidation of menthofuran was not iso- 
lated. 102 pages. $1.28. Mic 56-1035 


CHEMISTRY, PHARMACEUTICAL 


THE SYNTHESIS OF SOME NEW ORGANIC SULFUR 
COMPOUNDS AND THEIR ANTIFUNGAL ACTIVITY 


(Publication No. 16,107) 


Alfred Patterson Collins, Ph.D. 
State University of Iowa, 1956 


Chairman: Associate Professor Gail A. Wiese 


Mold and fungus diseases of man are recognized as a 
growing health problem. These infections occur less fre- 
quently than bacterial infections though may be more 
prevalent than previously supposed. This is especially true 
of the systemic mycoses and to a lesser degree with the 
dermatomycoses. 

Many chemicals of diverse structure are used for the 
treatment of the human mycoses, a situation which is an 
expression of their ineffectiveness. The use of elemental 
sulfur and several of its inorganic compounds to treat 
fungus disease of plants dates back many years. More re- 
cently plant pathologists have turned their attention to the 
study of organic sulfur compounds. Among the most 
promising of these are various derivatives of dithiocar- 
bamic acid. Investigation of these derivatives have shown 
some of them to have insecticidal and fungicidal properties. 
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The success of the derivatives of this type compound in 
treating fungus disease of plants indicated that there may 
be certain derivatives applicable to treatment of the human 
mycoses. 

In this investigation eleven new esters of ethylene bis- 
dithiocarbamic acid and three new esters of 2-hydroxy- 
trimethylene-1, 3-bis-dithiocarbamic acid were made and 
tested against four pathogenic fungi. An attempt was also 
made to prepare esters of dithiocarbanilic acid and though 
no pure esters were isolated two reaction products were 
tested for antifungal activity. The esters were synthesized 
by condensation of the sodium salts of the acids with the 
desired alkyl halide. It was found that the reactions for 
preparation of the esters were best carried out in aqueous 
media as it was necessary for the salts to ionize before a 
reaction could take place. Various other salts were tested 
in the reaction but in no case gave desirable yields of the 
esters. The optimum reaction temperatures for high 
yields varied with the halide being reacted. For example 
very reactive halides such as chloro-2-propanone required 
very low reaction temperatures in the range of 0°C. and 
very unreactive halides such as the polyethylene glycol 
chlorides required higher temperatures in the range of 
60°-80°C. 

The esters were all tested for presence of antifungal 
activity by a modification of the paper disk technique used 
for the testing of antibiotics. This method did not give end 
points such as LD,o. or minimal concentrations necessary 
to completely inhibit growth but gave the relationship of ac- 
tivity between the esters and undecylenic acid which was 
used as a Standard for comparison. The results of the 
tests for antifungal activity indicated that all of the esters 
were antifungal to a degree although some were only 
Slightly active. Three of the esters, bis(2-methylallyl), 
bis(acetylmethyl), and bis(carbethoxymethyl) ethylene bis- 
dithiocarbamate were shown to be nearly equal to or better 
than undecylenic acid as antifungal agents. These were 
carried out using the agents at 5%, 2% and 1% concen- 
tration to help determine if solubility might play a part in 
the activity. It was found that with the lower concen- 
trations, activity of the esters decreased less than that of 
undecylenic acid. This indicated that the lower water solu- 
bility of the esters inhibited their diffusion over the sur- 
face of the agar media in the test plates possibly obscuring 
their true potentcy. 

The esters were tested on a weight basis whereas test- 
ing on a molecular weight basis might have shown the 
esters to be more active as their molecular weights are 
approximately twice that of undecylenic acid. 

The esters are, generally speaking, quite soluble in 
acetone, dioxane, cyclohexanone, propylene glycol, poly- 
ethylene glycols and “Carbowaxes” and insoluble in ben- 
zene, toluene, n-pentane, petrolatums and vegetable oils. 
There are individual exceptions to this generalization. 
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CHEMISTRY, PHYSICAL 


EQUILIBRIUM CONSTANTS FOR THE FORMATION OF 
SILVER AMMINES IN ETHANOL-WATER MIXTURES 


(Publication No. 15,805) 


Charles Thomas Anderson, Ph.D. 
The Ohio State University, 1955 


In the study the formation constants for the addition of 
one and two amine molecules to a silver ion were deter- 
mined in 50 mole per cent ethanol-water mixtures at 25°C., 
for a series of primary, secondary, and tertiary mono- 
amines, representing a range of basic strengths. Data are 
given for the silver complexes of aniline, 2,6-xylidene 
(primary aromatic); t-butylamine, t-octylamine, ethanol- 
amine (primary aliphatic); diethylamine, dibenzylamine, 
diethanolamine, di-n-butylamine, di-sec-butylamine (sec- 
ondary aliphatic); morpholine, decahydroquinoline (sec- 
ondary heterocyclic); triethylamine, tri-n-butylamine, tri- 
ethanolamine, diethyl- ethanolamine, methyl-diethanolamine 
(tertiary aliphatic); and quinoline, pyridine, and N-ethyl- 
morpholine (tertiary heterocyclic amines). The acid dis- 
sociation constants at 25°C. in 50 mole per cent ethanol- 
water, for these amines and for diethyl-o-toluidine, 
diethyl-p-toluidine, p-anisidine, and N-ethylpiperidine are 
also reported. 

The formation constants were determined according to 
the method of Bjerrum from pH measurements of a series 
of solutions of varying total amine concentration containing 
approximately 0.025M AgNO,, 0.1M HNO, and 0.500M 
LiNO,, with the use of a glass electrode. Each pH measure- 
ment was made in a cell containing the glass electrode and 
a Saturated aqueous calomel electrode, electrical contact 
being completed through an aqueous agar-potassium nitrate 
bridge and a saturated solution of lithium nitrate in 50 
mole per cent ethanol-water. 

The acid dissociation constants were determined from 
measurements on cells identical with those described ex- 
cept that the silver nitrate was replaced by an equivalent 
amount of lithium nitrate. 

The glass electrode used was calibrated on solutions 
for which the pH had been determined by potentiometric 
measurements with hydrogen electrodes and by spectro- 
photometric measurements. Thymol blue was used as the 
indicator. The reference solutions in these measurements 
were solutions of hydrochloric acid in 50 mole per cent 
ethanol-water containing 0.525 moles/liter of lithium ni- 
trate. The hydrogen ion concentration of each of these 
solutions was assumed to be equal to the hydrochloric acid 
concentration, and the pH was calculated by using the mean 
activity coefficient of hydrochloric acid for this solvent 
and ionic strength. Within the limits of experimental error 
the glass electrode was found to measure the true pH in the 
solutions used in the study. 

The basic strengths of the amines toward hydrogen ion, 
as determined by the acid dissociation constants of the 
substituted ammonium ions, were found to be lower in 50 
mole per cent ethanol-water than in water solution. The 
average decrease was least for the primary amines and 
greatest for the tertiary amines. Amines containing oxy- 
gen were observed to have smaller decreases than other 
amines in their respective classes. 

The stabilities of the silver complexes of primary, sec- 
ondary, and tertiary amines of similar basic strengths in 
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50 mole per cent ethanol-water were found to decrease in 
the order primary > secondary > tertiary. Exceptions 
were the tertiary heterocyclic amines containing unsatu- 
rated nitrogen which form complexes of relatively the same 
stability as those of primary amines of the same basic 
strength. 

For each of the groups, primary, secondary, and terti- 
ary amines, a straight-line relationship between the loga- 
rithms of the formation constants and the pK of the amines 
was observed. Exceptions were dibenzylamine and the sec- 
ondary and tertiary ethanol-amines, all of which formed 
relatively more stable complexes than other amines in 
their classes. 

The ratio of the two consecutive formation constants, 
k,/k,, has been found to be greater than unity for 2,6- 
xylidine, morpholine, decahydroquinoline, di-sec-butyl- 
amine, and all the tertiary amines except pyridine and 
quinoline. For complexes of the remaining amines k, < k,. 

The results have been discussed in terms of steric 
strain in the amine molecules and steric interference be- 
tween large groups in the complexes. 

136 pages. $1.70. Mic 56-1037 


THE THERMO-OSMOSIS OF THE RARE GASES 
THROUGH A RUBBER MEMBRANE 


(Publication No. 16,013) 


Richard John Bearman, Ph.D. 
Stanford University, 1956 


Thermo-osmosis is the “diffusion of a fluid through a 
membrane under the influence of a temperature gradient.” 
(Denbigh and Raumann (1952 J). 

The first quantitative experimental study of thermo- 
osmosis was made by Denbigh and Raumann (1952 II) who 
reported measurements on the thermo-osmosis of carbon 
dioxide, hydrogen, and nitrogen through a rubber mem- 
brane. In order to obtain more data which eventually 
might lend strong support to the thermodynamics of irre- 
versible processes, we decided to continue the work of 
Denbigh and Raumann. 

We have verified the existence of thermo-osmosis. Our 
results with carbon dioxide agree as well as can be ex- 
pected with those obtained by Denbigh and Raumann 
(1952 II). 

We have determined the heat of transfer through a rub- 
ber membrane of each rare gas with the exception of 
radon. It is a monotonic decreasing function of the atomic 
weight. 

We have measured the permeability of a rubber mem- 
brane to these rare gases. Plotted as a function of atomic 
weight, the permeabilities with the exception of that of 
helium fall very nearly on a straight line. 

We have discussed the phenomenological theory of 
thermo-osmosis, paying particular attention to: 

(i) the conceptual basis of the theory; 
(ii) the independent variables which determine the 
extent of the effect; 

(iii) the theoretical significance of the limiting value 
of the heat of transfer as the temperature difference 
approaches zero; 


(iv) the derivation of the calorimetric interpretation of | 


the heat of transfer. 





FINAL RESULTS SUMMARIZED AND COMPARED 
WITH RESULTS IN LITERATURE 





p p 

Q* -: Pres. Exp.: T : Lit. 

10?cal * 107° cm? : Mean: 107° cm? 
- Run: mole <: sec-atm : °C. : sec-atm 
oe : 
18.6* ; ; - : 
ok ae ieee 8 > 34 -33%* . 35°C. 
11.4 : 53.4*** +: 34 .18****25°C., 


9.0 - 8.6 > 34.5: 


as : : 34.5- 
: 22.0 : ° 
s : : 34.5. 














p— 











fo) 
ait ‘Seo ttn teed oath Denies 





1.7 : 48.4%** : 34.5. 
3.2 : 73.5*** +: 34,5 -334%**25°C, 








*Denbigh and Raumann (1952 II) 
**Van Amerongen (1946) 
*** These permeabilities are based on less data than 
the remaining ones 
****Norton (1954) 
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THE KINETICS OF THE LOW- TEMPERATURE 
GAS-PHASE OXIDATION OF n-PENTANE 
IN A STATIC SYSTEM 


(Publication No. 16,060) 


Phyllis Mae Blosser, Ph.D. 
The Ohio State University, 1955 


A detailed study of the kinetics of the slow reaction of 
n-pentane and oxygen at 230°-250°C. was carried out. The 
reaction rate was followed both manometrically and chemi- 
cally. The pressure measurements were made by means 
of mercury manometers for both Pyrex and quartz re- 
action vessels and a gas spoon gauge for quartz vessels in 
a mercury-free system. Pyrex reaction vessels gave 
quite unreproducible data, but quartz vessels proved satis- 
factory. There was a long period of little reaction, fol- 
lowed by a period of rapid reaction passing through a 
maximum rate. The early reaction shows a logarithmic 
increase in pressure with time, and the maximum rate in- 
creases with increasing vessel diameter. 

In a quartz reaction vessel with a mercury manometer 
the reaction products in a 1:1 reaction mixture at a total 
pressure of 300 mm. and a temperature of 230°C. were de- 
termined at several stages of reaction. The induction 
period, defined as the time required for a 2 mm. increase, 
in pressure, was about 28 minutes, and the total pressure 
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change was about 30 mm. Hydroperoxides and hydrogen 
peroxide were identified and quantitatively determined by 
their polarographic behavior and by reaction with potas- 
sium iodide. The carbonyl compounds were precipitated 
as 2,4-dinitrophenylhydrazones, this precipitate was sepa- 
rated on a chromatographic column, and each zone was 
identified by its infrared spectrum. In this way formalde- 
hyde, acetaldehyde, propionaldehyde, acetone, methyl n- 
propyl ketone, and diethyl ketone were identified. The 
ultraviolet absorption of each eluted zone provided a quan- 
titative measurement. Oxygen, pentane, carbon monoxide, 
carbon dioxide, ethylene, and methane were determined by 
a combination of volumetric measurements and infrared 
analysis after some fractionation. No attempts were made 
to determine acids, alcohols, or water. 

Hydroperoxides appeared very early in the reaction, 
their concentration increasing logarithmically with time. 
Acetone, the predominant product except in the induction 
period of the reaction, was formed in an amount corre- 
sponding to 0.15 mole per mole of initial pentane. When 
the analytical data were used to calculate a carbon and 
oxygen balance, it was found that only about 60 per cent of 
the carbon and about 40 per cent of the oxygen used were 
accounted for as the analyzed products. The hydrogen and 
the oxygen unaccounted for appear in a nearly 2: 1 ratio. 

Experiments carried out in the absence of mercury 
showed that mercury vapor slowed the initial stages of re- 
action but did not alter the ratio of products formed or the 
amounts, once the reaction had started. 

The addition of hydroperoxides or of acetaldehyde ac- 
celerated the rate of pressure increase, but the addition of 
acetone had no effect on the reaction rate. 

Oxidation of an equimolar reaction mixture at 300 mm. 
pressure, carried out in a quartz flask packed with quartz 
tubing, did not occur at a measurable rate at temperatures 
less than 275°C., but proceeded rapidly at that tempera- 
ture. The induction period was unreproducible, varying 
from 2 to 10 minutes. The amounts of acetone, hydroper- 
oxides, and aldehydes formed per mole of initial pentane 
were much smaller in the packed flask than in the un- 
packed flask. The fraction of the total carbonyls which 
was acetone was changed from 50 per cent in the unpacked 
flask to 23 per cent in the packed flask. Similarly, form- 
aldehyde changed from 15 per cent to 29 per cent and 
acetaldehyde from 18 per cent to 25 per cent. Results 
indicate that wall reactions do not play a significant part 
in the oxidation in unpacked flasks. 

In general the results support a peroxide mechanism 
for the oxidation. The data on acetone formation suggest 
that it is formed by an intramolecular dehydration of 
hydroperoxides. 140 pages. $1.75. Mic 56-1039 


THE HYDROLYSIS OF ESTERS OF SOME 
SUBSTITUTED BENZOIC ACIDS IN STRONGLY 
ACIDIC AQUEOUS SOLUTIONS 


(Publication No. 16,251) 
Chester Thomas Chmiel, Ph.D. 
Cornell University, 1956 


Esters of substituted benzoic acids with varying num- 
bers of electron releasing groups (0-, p- and m-methoxy 





or methyl groups) were hydrolyzed in strongly acidic aque- 
ous solutions of perchloric and sulfuric acids in order to 
investigate the applicability of the hypothesis of Zucker 
and Hammett. They propose that the rate of an acid cata- 
lyzed reaction involving a neutral molecule will be pro- 
portional to the concentration of hydrogen ion or to the 
acidity function, h,, depending on the presence or absence 
of a water molecule in the transition state. 

Two different types of substituted benzoate esters were 
studied: glyceryl benzoates and methyl benzoates. Hy- 
drolysis of glyceryl benzoates were carried out at 90°, 70° 
and 50°C and the rate followed by a titration method in- 
volving periodate oxidation. Data for the hydrolysis of the 
methyl benzoates were obtained only at 90°C with the rates 
being followed by a spectrophotometric method. 

The rates of hydrolysis of the following esters were 
found to be proportional to the hydrogen ion concentration: 
a-glyceryl monobenzoate and a-glyceryl monoanisoate at 
90°C in 0.04 to 6M aqueous perchloric acid; a-glyceryl 
esters of benzoic, anisic and 3,4,5-trimethoxybenzoic 
acids at 50° or 70°C in aqueous sulfuric acid of from 1 to 
10M; methyl benzoate at 90°C in aqueous perchloric acid 
of from 1 to 4M. This dependence on (H*) indicates an 
A-2 mechanism for hydrolysis. 

The rate of hydrolysis of methyl mesitoate (methyl 
2,4,6-trimethylbenzoate) in perchloric acid of from 1 to 
6M and in sulfuric acid of from 3 to 6M varies linearly 
with the acidity function, ho, not with (H*). This indicates 
an A-1 mechanism for hydrolysis. 

Decarboxylation studies on mesitoic acid at 90°C in 
perchloric and sulfuric acids of from 1 to 6M show that 
the rate is proportional to ho. Studies in sulfuric acid 
from 6 to 11M showed that the magnitude of the pseudo 
first order rate constant begins to level off. 
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INFRARED INTENSITIES OF THE FUNDAMENTAL 
VIBRATIONS OF SOME METHYL HALIDES 


{Publication No. 15,923) 


Arthur Donald Dickson, Ph.D. 
University of Minnesota, 1955 


Major Advisor: Bryce L. Crawford, Jr. 


The integrated infrared absorption intensities of the 
fundamental vibration bands of CH,I, CH,Br, CH,Cl, and 
the completely deuterated isotopes were measured. The 
deuterated molecules were prepared from a commercial 
sample of CD,I containing approximately five percent 
CHD,I. The hydrogen molecules were purified until no 
impurity could be detected spectroscopically. The gases 
were examined in brass cells equipped with NaCl or KBr 
windows. Pressure broadening was achieved with 1200 psi 
of helium, argon, or nitrogen. The data were integrated 
with a plamimeter from a plot of the optical density 
against the logarithm of the frequency. The quantity, I, 
so obtained is proportional to the square of the derivative 
of the molecular dipole moment with respect to the normal 
coordinate, OP/9Q, divided by the harmonic frequency of 
the vibration. When the intensity of an overtone band was 
resonance enhanced, the value of J‘ for the region of the 
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overtone band was added to that of the resonating funda- 
mental band. The assumption was that the overtone had 
negligible unperturbed intensity. The separated values of 
IT for overlapping bands were obtained by a graphical sepa- 
ration of the re-plotted areas. 

The separated values of J were used to calculate the 
derivatives of the molecular dipole moments with respect 
to symmetry coordinates, O9P/OS. Because of sign ambi- 
guity there were a multitude of sets of OP/OS values de- 
pending on the relative signs of the @P/OQ terms. The 
values of OP/@S for the E class bands have a contribution 
from the rotation of the entire molecule. A correction for 
this was made to permit comparison of the 0P/OS values 
for the isotopes. The E class values for both isotopes 
were corrected to the theoretical values for the hypotheti- 
cal isotope having zero mass hydrogen atoms. This man- 
ner of correction also removed all contribution from the 
carbon-halogen bond. Unfortunately, ambiguity in the sign 
of the correction term gave two equally probable sets of 
corrected OP/OS values. The selected values in Table 1 
gave the best numerical agreement for the two isotopes. 


Selected Values of OP/9S 


A, Class 
CH,- CD,- 
OP/OS, OP/AS, OP/AS, OP/AS, OP/AS, 


475 -.439 -.449 431 -.451 
.936 -.320 -1.450 .463 -.279 
.990 -.170 -2.313 .495 -.200 


E Class 
Case I 
OP/OS, OP/OS, OP/OS, OP/OS, OP/OS; OP/dS, 


.180 -.325 337 .161 -.339 322 
227 -.341 294 .209 -.351 236 
292 -.320 .256 276 -.327 281 


Case II 
OP/OS, OP/OS, OP/AS, OP/AS, OP/OS, OP/OS, 


I .131 .330 -.340 .073 341 -.326 
Br .224 .343 -.274 .201 .358 ~.258 
Cl .368 .314 -.267 .362 .326 -.299 


On the assumption that isotopic substitution changes only 
the mass of the atoms, values of OP/@S for isotopes 
should be identical. The data were tested with the 
Crawford-Decius F Sum Rule and the values indicate satis- 
factory agreement. The data were further interpreted to 
yield values of bond moments and derivatives. 

222 pages. $2.78. Mic 56-1041 





A QUANTITATIVE THEORY OF DYNAMIC POLYIONIC 
POTENTIALS ACROSS MEMBRANES OF IDEAL IONIC 
SELECTIVITY IN TERMS OF TRANSFERENCE 
NUMBERS AND ITS EXPERIMENTAL TEST 
WITH PERMSELECTIVE MEMBRANES 


(Publication No. 15,974) 


Sheldon Dray, Ph.D. 
University of Minnesota, 1954 


A quantitative theory of dynamic polyionic potentials 
across membranes of ideal ionic selectivity in terms of 
transference numbers is presented and experimentally 
tested by means of potential measurements in numerous 
polyionic systems with a variety of univalent “critical” — 
permeable — ions in various combinations of concentrations 
in the two solutions. 

The dynamic or equilibrium potentials that arise 
across ideally or nearly ideally cation-selective anion- 
impermeable membranes in systems with two or more 
species of permeable cations which may be present at the 
two sides of the membrane in single or mixed electrolyte 
solutions at the same or different activities are denoted as 
“polyionic potentials,” specifically as “polycationic po- 
tentials.” “Polyanionic potentials” involve ideally or 
nearly ideally anion-selective cation-impermeable mem- 
branes and two or more species of permeable anions. 

The general scheme of a cell in which a dynamic poly- 
ionic potential arises across an ion-exchange membrane 
of ideal ionic selectivity in systems with any number of 
univalent critical ions can be represented in the following 
manner (omitting the “noncritical” — nonpermeable — ions): 


at), a(), a(), etc./membrane/ al?), a(?), a), etc. 


The a(') terms designate the eo of the critical ions 
J, K, L, etc. in solution 1; the a 2) terms designate the ac- 
tivities of these ions in solution 2. 

An equation is derived for polyionic potentials (Epp) 
in terms of the activities of the critical ions in the two so- 
lutions and the standard transference numbers T*’s within 
the membrane: 


(1) os (1)_s (1)_s 





E in @ RT on 
PIP ~- fF a’) rs + a)rs + V)s “nee 


The standard transference numbers T°’s are defined as 
those in the reference polyionic system with the same spe- 
cies of critical ions in which the “total” activities are 
identical for each species of critical ions 


(ay =aptay=...). 


The plus sign refers to polycationic systems and the minus 
sign refers to polyanionic systems. 

The standard transference numbers T°’s in the refer- 
ence polyionic system may be calculated from the ratios of 
the standard transference numbers T°’s in the reference 
two-ionic system (the B.I.P.,e.g.,a, J // a, K) by simul- 
taneous equations of the following type: 








~ game denominator as above 
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The ratio of the standard transference numbers T°’s of 
two species of critical ions J and K may be obtained by 
measuring the potential in the appropriate B.I.P. system 
a, J// a, K and utilizing the equation 


° 
es 
Epip= = in 7 


Thus, m-ionic potentials can be calculated for systems 
with any combination of activities of the same m species 
of critical ions in the two solutions if m-1 B.I.P.’s for m-l 
pairs of m species of critical ions under consideration are 
known, 

This theory was experimentally tested by comparing the 
calculated and experimental polyionic potentials in numer- 
ous polyionic systems with various permselective mem- 
branes and a variety of univalent critical ions in various 
combinations of concentrations in the two solutions. An 
extensive study of two-ionic potentials and a survey of 
three- and four-ionic potentials showed a satisfactory 
agreement between the experimental and calculated poten- 
tial values. 229 pages. $2.86. Mic 56-1042 


PARAMAGNETIC RESONANCE OF LIQUID SULFUR 
(Publication No. 16,279) 


Donald Murray Gardner, Ph.D. 
Columbia University, 1956 


Free radicals have been detected in liquid sulfur in the 
temperature interval 189°-414°C. by means of their elec- 
tron spin-resonance absorption. For pure sulfur the free 
radical concentration increases reversibly with increas- 
ing temperature. 

The concentration of free radical chains is (6+ 3) x 10° 
mole/1. at 300°C. The line width /\ H’ of the resonance, 
defined as the separation in gauss between inflection points 
of the absorption line, is represented as a function of the 
absolute temperature T by the expression /\ H’ = (958 
+660) exp(-1550 +378)/T, where the estimates of precision 
are 90% confidence limits. The spectroscopic splitting 
factor (g-value) is 2.024 + 0.002. 

The temperature dependence of the line width is in- 
terpreted in terms of the annihilation of free radical chain 
ends by their attack on a S-S bond. A rate constant is de- 
duced for this reaction: k = 2.5 x 10° exp(-3100/RT) 
liters/g.-atom/sec. 

With the aid of Gee’s theory of polymeric sulfur, the 
experimentally determined temperature coefficient of the 
resonance intensity yields a direct measurement of the 
heat /\ H, of breaking a S-S bond in a long chain: H. 
= 39.0 5.9 kcal. (90% confidence limits), Also, it was 
found that the maximum average chain length occurs at 
168°C. and has the value 3 X 10°. 

The discovery of the paramagnetism of ultramarine and 
of the system sulfur-sulfur trioxide is described. Pre- 
liminary observations indicate that the paramagnetism of 
these two systems may be ascribed to sulfur. 

62 pages. $1.00. Mic 56-1043 





A SPECTROPHOTOMETRIC STUDY 
OF THE EQUILIBRIA IN ACIDIC 
CHROMIUM (III) - CHLORIDE SOLUTIONS 


(Publication No. 16,163) 


Henry Stillman Gates, Ph.D. 
_ The University of Wisconsin, 1956 


Supervisor: Associate Professor Edward L. King 


The hexaquochromium (III) ion may react with chloride 
ion in two ways. Hexaquochromium (III) and chloride ion 
may associate without the displacement of water molecules 
from the chromium (III) inner coordination sphere. Sucha 
complex is of the “outer-sphere” type. Complexes in which 
chloride ions replace water molecules in the chromium (ITI) 
inner coordination sphere are of the “inner-sphere” type. 
For inner-sphere complexes in which two, three, or four 
of the water molecules have been replaced by chloride ions 
there is the additional possibility that each species may 
exist in two isomeric forms (geometric isomers). This 
research was undertaken with the objective of evaluating 
the equilibrium quotients and thermodynamic functions 
which govern the equilibria that exist in acidic chromium 
(III) - chloride solutions. 

For the spectrophotometric studies the molar absorb- 
ency indices of the individual species were independently 
determined. Reactions involving the chromium (II) inner 
coordination sphere are very slow. This fact permits the 
preparation, from equilibrium mixtures, of solutions con- 
taining only one of the complex ions, by means of an ion- 
exchange separation method. 

Measurements were made on solutions which had been 
brought to equilibrium at six temperatures in the range 
30 - 95°C. The chloride ion concentrations were in the 
range 0.5 - 4 molal. The ionic strength was approximately 
5 molal in all the solutions. The data were consistent with 
the hypothesis that under these conditions the following 
species exist: hexaquochromium (III) ion, monochloro- 
hexaquochromium (III) ion (outer-sphere), monochloro- 
pentaquochromium (III) ion, and a mixture of the cis and 
trans isomers of dichlorotetraquochromium (III) ion. The 
equilibrium between the geometric isomers of dichloro- 
tetraquochromium (III) ion was not observed to shift under 
the temperature and concentration conditions which pre- 
vailed. 

The thermodynamic quantities were calculated for re- 
actions written as follows: 

cr*** + ncl7 =——crcl, ” 
The equilibrium quotient, heat capacity change, enthalpy 
change, and entropy change at 25° C. for the formation of 
each species are: 








L\ Hogs LA Sas 


Kus “2G 
cal/deg kcal e.u. 


Monochlorohexaquo- 
chromium (III) ion 
(outer-sphere complex) 


0.282 22 1.8 3.5 


Monochloropentaquo- 


chromium (III) ion 0.224 


Dichlorotetraquo- 


chromium (III) ion 0.0065 
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The small values of /\ Cp are consistent with the high 
ionic strength of the solutions. 


161 pages. $2.01. Mic 56-1044 


NUCLEAR QUADRUPOLE COUPLING CONSTANTS 
IN THE SOLID CHLOROACETONITRILES 
AND MICROWAVE SPECTRUM 
OF MONOCHLOROACETONITRILE 


(Publication No. 16, 167) 


Jack Daniel Graybeal, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Assistant Professor C. D. Cornwell 


An outline of the theory of quadrupole coupling in 
solids, a discussion of the construction and operation of a 
radio frequency spectrograph, and the results obtained 
with the chloroacetonitriles are presented in the first 
section. 

Pure quadrupole transitions for the solid chloroaceto- 
nitriles were observed by use of a spectrograph employing 
a super-regenerative oscillator-detector covering a range 
of 15 to 45 mc. The oscillator could be operated either 
coherently or incoherently by the proper adjustment of an 
external quenching circuit. A square wave of current 
through a solenoid surrounding the sample provides 
Zeeman modulation. The output of the oscillator-detector, 
which was of the modulation frequency, was amplified, de- 
tected by a phase-sensitive detector, and presented on an 
Esterline- Angus recording-millammeter. 

Incoherent operation was used for searching. For fre- 
quency measurement the coherent mode was used. The 
recorder trace in this case, for a compound containing a 
single quadrupolar nucleus, consisted of a series of reso- 
nance lines equally spaced in frequency and having shapes 
of dispersion or absorption curves or mixtures of the two. 
The occurrence of a series of lines is attributed to the 
presence of sidebands in the spectrum of the super- 
regenerative oscillator. The shape of a particular line is 
determined by the phase relations between the oscillator 
spectrum component interacting with the sample and the 
signal present in the oscillator when the amplitude of the 
oscillations is ata minimum. When a sample has more 
than one resonance frequency the pattern obtained is a 
superposition of such patterns. Analysis of these patterns 
enables one to determine the number of resonance fre- 
quencies possessed by a compound. 

The frequencies of the resonance lines are measured 
by locking the oscillator spectrum component which is 
interacting with the sample with a signal from a radio fre- 
quency signal generator and then measuring the frequency 
of the signal generator with an accurately calibrated fre- 
quency meter. This method leaves no ambiguity in the 
frequency being measured because it can positively be de- 
cided when the signal generator signal is locked to the 
spectrum component in resonance with the sample. The 
frequencies were measured to an accuracy of + 3.0 kc. 
The observed resonance frequencies are, at 77°C: 
CH-CICN, 38.125 mc.; CHCI,CN, 40.048, 39.923, 39.754, 
39.443 mc.; CC1,CN, 41.730, 41.666, 41.534 mc. The sets 
of frequencies occurring for each of the latter two 





compounds arise from chlorine atoms occupying different 
crystallographic environments. By assuming the charge 
distribution about the CCl bond is cylindrically symmetric 
the quadrupole coupling constants can be obtained as twice 
the measured frequencies. Comparison of these constants 
with those of other aliphatic chlorine compounds shows a 
direct relation between the change in coupling constant on 
replacement of a hydrogen with another element of radical 
and the electronegativity of that element or radical. 

The second section includes a brief summary of the the- 
ory of microwave spectra, a description of the microwave 
spectrograph used and a discussion of the rotational spec- 
trum observed for gaseous thloroacetonitrile. 

In the range of 12.4 to 17.5 kilomegacycles about 250 
lines were observed and measured to an accuracy of ¢ 1.0 
mc. Of these, several which occurred in closely spaced 
groups were measured to an accuracy of 0.1 mc. By 
estimating the quadrupole coupling constant from the value 
obtained for the solid and assuming several molecular 
models a number of rotational frequencies and their hyper- 
fine structures were estimated andcompared with the ob- 
served spectrum. Two groups of four lines each were as- 
signed to the CH,CP°CN and CH,Cl°‘CN molecules. Three 
groups of four lines were identified as belonging to particu- 
lar series of transitions. 120 pages. $1.50. Mic 56-1045 


ISOTOPIC EXCHANGE REACTIONS 
RELATED TO FRIEDEL-CRAFTS REACTIONS: 

I STANNiC CHLORIDE AND HYDROGEN CHLORIDE. 
II: STANNIC CHLORIDE AND ORGANIC CHLORIDES. 
I: HYDROGEN CHLORIDE 
AND AROMATIC HYDROCARBONS. 


(Publication No. 16,172) 


Reed Anderson Howald, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Professor J. E. Willard 


The work of this thesis was designed to contribute to 
progress in understanding the mechanisms of Friedel- 
Crafts reactions by a study of isotopic exchange reactions 
between typical components of Friedel-Crafts reaction 
mixtures. It includes studies of the exchange of Cl** be- 
tween SnCl,, NCl, and organic chlorides and the exchange 
of tritium between TCl and aromatic hydrocarbons. 

SnCl, was chosen because it can be investigated in the solid, 
liquid, and gas phases and in homogenous organic solu- 
tions. Such isotopic exchange studies are particularly im- 
portant in relation to theories concerning interactions be- 
tween inorganic halide catalysts and the separate reactants 
in Friedel-Crafts reactions. 

Rapid exchange of chlorine occurs between HCl gas and 
solid or liquid SnCl,. In these cases the rate of exchange 
is limited by the rates of diffusion or recrystallization 
which bring fresh molecules of SnCl, and HCl into contact. 
The exchange between HCl and SnCl, vapor at room tem- 
perature in Pyrex and quartz reaction vessels is surface 
catalyzed and goes to completion in less than 10 seconds. 
The rate can be reduced by treating the Pyrex flasks with 
Cl, or with fluorocarbon grease. 

CH,Cl, 2-chlorobutane, CCl, and CH,CCl, do not 
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exchange chlorine with SnCl, in several hours at 200°C in 
the vapor phase. Vapor phase exchange occurs between 
(CH,),Cl and SnCl, at 25° and 190°C with an apparent acti- 
vation energy of less than 3 kcal. per mole. At room tem- 
perature this exchange is catalyzed by Pyrex surfaces. 

In the presence of HCl, the white solid precipitated from 
heptane solution by the reaction between SnC1, andHO 
causes isotopic exchange to occur between 2-chlorobutane 
and SnCl, at room temperature. There is an apparently 
homogenous exchange reaction between SnCl, and 2-chloro- 
butane in heptane solution at 160°C. This reaction follows 
either of the kinetic expressions: 


k,(SnCL,)(C4H,Cl) 
0.112 + (C,H,Cl) 


within experimental error with a value of 3.5 + .5 x 10° 
sec.~ for k, at 160°C. It has an activation energy of 25 
+ 10 kcal. per mole. 

There is apparently an extremely slow exchange be- 
tween SnCl, and 2-chlorobutane in ethyl chloride solution 
at room temperature with a half time of about 16 months. 

Experiments on mixtures of tritium-labelled HCl and 
liquid toluene have shown no detectable exchange in 2000 
minutes at 140°C. The addition of either NO, or SnCl, re- 
sults in exchange, even at room temperature. NO, ap- 
parently reacts with the HCl to produce some material, 
possibly NOCI, which catalyzes the exchange. The experi- 
mental data on the SnCl, catalyzed exchange between TCl 
and toluene fit the rate expression: 


- TC) _ _ &{TCIXSnCl,) 


with k,= 2.2 t .6 x 10 1. moles™ sec.7! at 25°C. The ex- 
change proceeds faster at 140°C, with an apparent activa- 
tion energy of 6.5 + 2 kcal. per mole. Preliminary meas- 
urements were made of the exchange of tritium between 
TCl and mesitylene, the results indicating that it is slow 
and possibly unobservable in four hour exposures at 140°C. 
A convenient method of determining the specific activity of 
TCl1-HCl samples was developed. 

207 pages. $2.59. Mic 56-1046 
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CATALYSTS FOR THE ELECTROMOTIVE ACTIVATION 
OF OXYGEN IN ALKALINE MEDIA 


(Publication No. 16,079) 


Raymond Arthur Humphrey, Ph.D. 
The Ohio State University, 1955 


A study of the catalysis of the electrochemical reaction 
of oxygen and water on a number of mixed oxides and spi- 
nels has been made. The data from the study are useful in 
selecting a catalyst whichcan be used in an air cathode in a fuel 
cell. Cathodes of this type would make use of atmospheric 
oxygen at atmospheric pressure and room temperature. 

Voltage-current density and half-cell e.m.f. data were 
obtained by using porous carbon electrodes, in which the 
catalysts were imbedded, as air cathodes in a voltaic cell. 
The voltaic cell was made up of a zinc anode of large area, 
a potassium hydroxide electrolyte, and the air electrode as 
the cathode. 

The data indicate that the spinel forms of the mixed 





oxides are excellent catalysts for the electromotive acti- 
vation of oxygen in alkaline media. The spinel NiFe.Q, 
was the best catalyst tested. A current density of 64.7 
milliamperes/cm.” at 0.75 volts was obtained from elec- 
trodes which contain this catalyst. 

Several spinel catalysts were found which show cata- 
lytic properties that are superior to those of platinum and 
palladium for use in air electrodes. 

90 pages. $1.13. Mic 56-1047 


MAGNETOCHEMICAL INVESTIGATIONS OF INORGANIC 
LUMINESCENT MATERIALS AND OTHER SOLIDS 


(Publication No. 13,703) 


Simon Larach, Ph.D. 
Princeton University, 1955 


A comprehensive study has been made of the effects of 
activator interactions on luminescence characteristics, as 
applied to manganese activator, in zinc-orthosilicate and 
zinc sulfide host crystals, utilizing magnetic, chemical and 
luminescence techniques. By Weiss constant determinations 
it is shown that interaction does occur, and is a function of 
the manganese concentration. The resultant increase in the 
probability of radiationless transitions can account for the 
decrease in the luminescence emission intensity, the de- 
crease in the lifetime of the excited state, and the shift in 
the temperature break-point. 

The paramagnetic susceptibilities of manganese in zinc- 
orthosilicate and zinc sulfide host crystals were determined 
as a function of temperature, and were found to follow 
Curie-Weiss laws. The Curie and Weiss constants and the 
effective magnetic moments, in Bohr magnetons, were ob- 
tained. Interaction was found to occur to a greater extent 
in the cubic zinc sulfide lattice than in the rhombohedral 
zinc-orthosilicate lattice. Manganese in the phosphors in- 
vestigated is in the divalent state. A value of 5.90 Bohr 
magnetons is obtained for magnetically-dilute manganese 
compared with the theoretical “spin-only” value of 5.92 
Bohr magnetons for five unpaired electron spins. 

The diamagnetic susceptibility of zinc-orthosilicate was 
determined, and is in good agreement with values calcu- 
lated from Pascal constants, or from the quantum mechani- 
cal methods of Pauling, Slater and Angus. 

Incorporation of chloride in zinc sulfide increases the 
diamagnetic susceptibility of the solid. From the magnetic 
and luminescence properties of zinc sulfide, the extent and 
composition of a luminescence center is determined as a 
perturbed volume about a chloride, encompassing about 2 
x 10* zinc atoms, and including a metallic activator atom. 

The theory of Kroeger, postulating the existence of 
monovalent zinc in phosphors, was tested. No magnetic 
evidence was found for the existence of monovalent zinc in 
zinc sulfide phosphors. 

The diamagnetic susceptibilities of the cubic and the 
hexagonal forms of zinc sulfide were determined. Only 
small differences in susceptibility were found between the 
two forms. 

The effect of chloride on the susceptibility of cadmium 
sulfide was found to be similar for that found with zinc 
sulfide. 

The effect of a high-flux-neutron-bombardment of a 
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copper-activated zinc sulfide phosphor on the magnetic 
susceptibility was determined. An extremely high dia- 
magnetism was found, indicative of the formation of defects. 

The red and white forms of zinc oxide were investi- 
gated. It was determined that the color centers of the red 
form were paramagnetic, arising either from incorporated 
nitrogen oxides, or from the formation of F centers. 

Temperature dependence of the susceptibilities, and 
Weiss constants were determined for the organic free radi- 
cals alpha, alpha-diphenyl-beta- picrylhydrazyl, and also for 
9-(1,3,5-trinitro-analino) carbazyl. A relationship between 
Weiss constant and the half-width of the paramagnetic reso- 
nance absorption band is indicated. 

162 pages. $2.03. Mic 56-1048 


INTERCOMBINATION IN MOLECULES 
(Publication No. 15,989) 


Sean Patrick McGlynn, Ph.D. 
The Florida State University, 1956 


The investigations undertaken were primarily concerned 
with the lowest-energy Triplet states of selected aro- 
matics, and may conveniently be divided into five sections: 
(1) Some controversy has arisen concerning the lowest- 
energy Triplet state of anthracene. In order to resolve 
this controversy we have studied the absorption spectra of 
anthracene (henceforth denoted A), 9,10-dichloro-A and 
9,10-dibromo-A in liquid solution at room temperature. 
The phosphorescence emission (T—S) spectra of A, 9,10- 
dichloro-A, 9,10-dibromo-A, 1-chloro-A, 1,5-dichloro-A, 
1,4,5,8-tetrachloro-A, 1,10-dichloro-A and 1,5,10- 
trichloro-A have also been photographed at 70°K in solid 
glass solutions. All of these emission spectra have been 
analysed vibrationally in terms of known Raman quanta. 
The lowest Triplet state of anthracene itself lies at 14927 
cm™ (zero point vibrational level), and the original contro- 
versy resolved. 

(2) It has been shown that solvents which contain atoms of 
high atomic number (high-Z), increase the Te—S oscillator 
strength of dissolved solutes. Monitoring experiments 
have shown that S—>S* absorptions and vibrational over- 
tones are unaffected, and the method has been developed 
into a highly definitive criterion of T«—S absorption re- 
gions. 

The simple theory of Spin-Orbital Coupling accounts 
very well for the observed increments inf-number. The 
mechanism of the perturbation has also been shown to be 
most probably collisional (involving solvent-solute “cage 
collisions”). 

(3) The results of the above two sections have been com- 
bined to draw a correlation diagram for the lowest Triplet 
states of the first four polyacenes; agreement with theory, 
both with regard to energy and lifetime (7) has been shown 
to exist. | 

(4) An extension of the Mulliken theory of complexing has 
been based mostly on group-theoretic considerations and 
on a simple MO theory which involves the single- 
configuration approximation. In this manner we have been 
able to interpret logically a large body of experimental fact 
concerning these complexes. The complexes detailed were 
those of benzene, naphthalene, anthracene and phenanthrene 
with sym-trinitrobenzene. 





(5) This section is not concerned with Triplet states in 
particular, but is instead a study of the lowest energy elec- 
tronic transitions of inorganic molecules and molecule ions, 
The molecules dealt with were of the group-theoretic spe- 
cies Dy, Csy, Coy, Cav, Ch, and Ty, and were all of the 
general form: 


xo2(-) 


where X is in general a non-metallic or a transition metal 
atom; O is an oxygen (or in some cases a sulfur) atom; 
y=1,2,3 or 4 and z=0,1,2 or 3. 

The symmetry adapted MO’s were formed and positioned 
energetically. We have consequently been able to interpret 
the lowest energy transitions of these ions as n—»7r* 
transitions. 243 pages. $3.04. Mic 56-1049 


THE PREPARATION AND PROPERTIES 
OF SOME SCANDIUM COMPOUNDS 


(Publication No. 15,759) 


Reed Farrar Riley, Ph.D. 
Michigan State University, 1954 


Experiments showed that freshly precipitated scandium 
oxalate dried over calcium chloride for two days yields a 
material corresponding approximately to a hexahydrate. 

On extended drying, a material forms which is more nearly 
a dihydrate in composition. Dehydration of the hexahydrate 
over magnesium perchlorate gives the dihydrate as does 
heating at temperatures of 80° to 200°. The densities of the 
hexahydrated and dihydrated scandium oxalates are 2.15 
and 2.26, respectively. Optical studies made showed that 
scandium oxalate hexahydrate crystallizes in flat, diamond 
shaped, monoclinic crystals with refractive indices as 
follows: 1.495; 81.602; v1.63. The reaction of hydrated 
scandium oxalate with moist ammonia gas was investigated 
and shown to be simply the reaction of the salt of a weak 
base with hydroxy] ions. 

Hydrolysis studies give evidence for the formation of 
scandium oxyfluoride as an intermediate in the hydrolysis 
of scandium fluoride. The rate of this hydrolysis at sev- 
eral temperatures is tabulated. The lattice constants for 
scandium fluoride and scandium oxide were determined 
and found to be in good agreement with literature values. 
They are: ScF,, a=4.022; Sc.0,, a=9.88. 

The new compound, scandium trichloroacetate 
Sc(CC1,CO,),, was prepared. Solutions of this salt hydro- 
lyse to hydrated scandium oxide and not to scandium car- 
bonate as is the case with the rare earths. Some physical 
properties of scandium trichloroacetate are given. 

Titration and filter paper migration experiments give 
evidence which indicates scandium sulfate solutions con- 
tain no anionic scandium species as previously reported. 

The polarographic E1 for scandium perchlorate and 
scandium chloride solutions is shown to vary with acidity 
and scandium ion concentration as has been reported for 
the rare earths. Graphs of log i/ig-i versus potential for 
this media show considerably less than the theoretical 
slope which shows the electrode process is quite irreversi- 
ble. The plot of scandium concentration versus diffusion 
current is shown to be roughly linear, at a hydrogen ion 
concentration of 3 millimolar, for the perchlorate media. 

68 pages. $1.00. Mic 56-1050 
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SOME PHOTOCHEMICAL PROPERTIES 
OF SOLID CUPROUS OXIDE 


(Publication No. 16,095) 


William Michael Ritchey, Ph.D. 
The Ohio State University, 1955 


The mechanism of the oxidation of gaseous compounds 
on the surface of solid catalysts is incompletely under- 
stood. In the explanation of the properties of many semi- 
conductor catalysts it has been suggested that the catalytic 
activity of the solid is related to the promotion of elec- 
trons to the conduction bands of the solid catalyst and to 
the interaction of these electrons with adsorbed molecules 
to promote product formation. This mechanism was tested 
by a unique photochemical method which was applied to the 
well-known reaction of carbon monoxide oxidation in the 
presence of oxygen on solid cuprous oxide. 

In order that catalytic results could be correctly in- 
terpreted, surface areas of all samples were measured by 
the Brunauer, Emmett, and Teller method in which nitrogen 
gas adsorption at liquid nitrogen temperatures is utilized. 

The catalytic investigations were carried out ina 
closed system in which the gases were circulated over a 
sample of cuprous oxide which was irradiated with ultra- 
violet light. The pressure of the product, carbon dioxide, 
was taken as a measure of the catalytic activity of the 
Cuprous oxide catalysts. 

The extent of the thermal reaction was immeasurable, 
and only ultraviolet light promoted the reaction. The 
linear time dependence observed indicated that the reaction 
was not inhibited by the product and had no induction pe- 
riod. The dependence of the rate on the reactant pressures 
is described adequately by the rate law, 


V= — k PO, . 
1+ Ko, po, + Kco Pco 
A mechanism consistent with this rate law is suggested. 





Primary process: 
hy + Cut(in Cu,O)——> Cutt(in Cu,0) + e“(in Cu,O) . 

Secondary reactions: 
O2(gas) + 2 e7 _" 
CO(gas) 


2 O'(ads) ; (slow) 
CO(ads) >» (fast) 
(slow) 


(fast) 


CO(ads) + O- (ads) 2» CO,(ads) te’, 
CO2(ads) 





—+ CO2(gas) ° 


The addition of small amounts of sulfur or antimony to 
the cuprous oxide resulted in a decrease in reaction rate. 
The proposed mechanism and the interpretation of the ef- 
fect of the added foreign atoms strongly support the theory 
of electron promotion in catalysts. 

132 pages. $1.65. Mic 56-1051 





A STUDY OF THE PHASE DIAGRAM 
AND THE RATE OF OXIDATION 
OF THE HIGHER PRASEODYMIUM OXIDES 


(Publication No. 16,130) 


Charles Lewis Sieglaff, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor LeRoy Eyring 


A system capable of accurately measuring pressure 
changes at constant volume has been constructed and cali- 
brated. 

A phase diagram has been proposed, primarily based 
upon the present work, which also explains the apparently 
contradictory results previously reported. This diagram 
is a logical extension of lower praseodymium oxide phase 
diagram. 

A study of the initial reaction rates of the oxidation of 
Pr,O,, has been made. The change in initial rate with the 
initial concentration of oxygen lead to the expression: 


rate = K (0,)’, 


where K is a constant including the dependency of the rate 
on the surface area. The rate was found to be directly 
proportional to the surface area. Including the dependency 
of the rate on the surface, the rate expression becomes: 


rate = k (O)’A, 


where k is a proportionality constant, and A is the effec- 
tive surface of the oxide sample. 

An Arrhenius plot was constructed from data taken at 
various reaction temperatures. The apparent activation 
energy calculated from this plot was 19.6 Kcal./mole O,. 

No mechanism for the reaction could be proposed. 

92 pages. $1.15. Mic 56-1052 


THE MECHANISM OF OXYGEN-QUENCHING 
OF TRYPAFLAVINE PHOSPHORESCENCE 
IN SILICA GEL ADSORBATES 


(Publication No. 15,959) 


Jorma Jules Sjoblom, Ph.D. 
University of Minnesota, 1955 


Many fluorescent dyes immobilized by adsorption on 
silica gel surfaces phosphoresce in a high vacuum. The 
phosphorescence is sensitive to quenching by oxygen, 
which is then activated enough to react readily with reduc- 
ing agents (acceptors) such as leuco bases of dyes. For 
the case of adsorbed trypaflavine and adsorbed leuco mala- 
chite green, H. Kautsky found that though these are ad- 
sorbed on separate surfaces in a granular mixture of 
silica gel adsorbates, the photo-oxidation (bluing) of leuco 
base occurs in a narrow range of low oxygen pressures. 
By itself the leuco base adsorbate is unaffected. The dif- 
fusion of activated oxygen from the trypaflavine sensitizer 
to leuco base is hindered at higher oxygen pressures. 
Thus, if the two dyes are on the same surface (double ad- 
sorbate), the sensitized photo-oxidation occurs over a 
tremendous range of oxygen pressure. Kautsky’s evidence 
of minimal photo- oxidative degradation of the trypaflavine 
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in the presence of leuco base suggests that trypaflavine 
acts as a “true” sensitizer by transferring absorbed light 
energy to the oxygen molecule, which in diffusion to the 
leuco base remains active long enough for oxidation of the 
base. 

The present author found sensitized photo-oxidation of 
leuco malachite green when its concentration on the silica 
gel was made sufficier..ly high by preparation of the ad- 
sorbate from non-aqueous solutions instead of the aqueous 
solutions used by Kautsky. Qualitative (visual) obser- 
vations showed degradation of the trypaflavine sensitizer 
adsorbate as well as the oxidation (bluing) of the leuco 
base. The range of effective oxygen pressures was greater 
than that observed by Kautsky, especially if the leuco base 
was deposited on the outer surfaces as well as adsorbed on 
the inner surfaces of the silica gel. Pressure measure- 
ments of oxygen consumption showed roughly twice as 
much uptake with a mixture of trypaflavine and leuco base 
adsorbates as compared to a blank sample of trypaflavine 
alone. Spectral measurements of dye formation from the 
acceptor and of sensitizer degradation also indicate 
changes in the sensitizer in the absence or presence of ac- 
ceptor. Thus Kautsky’s proof of energy transfer as the 
sole mechanism for the quenching action of oxygen on 
trypaflavine phosphorescence was not verified. The 
quenching action of oxygen may be one of chemical reaction 
on the photoactivated trypaflavine. 

Adsorbed chloride ion or hydrochloric acid may be a 
complicating factor in the photochemical reaction, since 
their presence in relatively high concentration is conducive 
toward a bleaching of partially formed malachite green in 
double adsorbates when these in vacuo are irradiated, and 
since both the dye formation from acceptor and the sensi- 
tizer degradation are somewhat more rapid with the chlo- 
ride forms of the dyes than with the sulfate forms. 

Appended to the thesis is a description of a successful 
method of coating glass plates with silica gel, so that fur- 
ther work on the reaction could be done on a file of coated 
plates with trypaflavine and leuco base adsorbed on alter- 
nate plates separated by thin spacers. This arrangement 
of the two different surfaces would allow diffusion of active 
oxygen but would prevent any possibility of surface mi- 
gration of the dyes. 70 pages. $1.00. Mic 56-1053 





THE INFLUENCE OF STRUCTURE UPON 
THE VISCOUS BEHAVIOR OF SOME 
CARBOXYMETHYL POLYSACCHARIDES 


(Publication No. 12,493) 


Stephen Samuel Winter, Ph.D. 
Columbia University, 1953 


The relationship between the viscosity in salt-free so- 
lutions, molecular size and structure, and the degree of 
charge has been investigated for several carboxymethyl 
polysaccharides. These substances present some ad- 
vantages over other synthetic polyelectrolytes. They per- 
mit the independent determination of molecular weight and 
structure on the parent polymer; they permit the forma- 
tion of well-defined, branched polyelectrolytes; and they 
allow control over the density of charged groups. In ad- 
dition, the intrinsic viscosity, [17], of the carboxymethyl 





polysaccharides can be measured in acid solution, and it 
was shown to be analogous to the intrinsic viscosity of non- 
ionic polymers. 

The experiments indicated that the variation of the re- 
duced viscosity with the degree of charge (y), is independ- 
ent of its variation with concentration. Thus, by measuring 
the effect of charge upon the reduced viscosity (7sp/c) of a 
polymer at one concentration, one can obtain a measure of 
the extension of the hydrodynamic volume due to electro- 
static repulsions. Since each polymer could be substituted 
to different extents (8), and in each case the glycolic acid 
ether groups could be ionized to different extents (a), the 
degree of charge (y), which is equal to a times f, could be 
obtained in several ways. For any given polymer, the ex- 
tension of hydrodynamic volume, measured as the stretch- 
ing ratio, R, the ratio of the reduced viscosity of the poly- 
mer to its intrinsic viscosity in acid solution, was found to 
be a smooth function of y, irrespective of the degree of 
substitution of the sample measured. 

A comparison of the values of R for the various samples 
investigated showed that structure type and molecular 
weight greatly affect the extensibility of the molecules. As 
expected, linear polymers extend to a much greater extent 
than do branched ones. An increase in the molecular 
weight also increases the extension of a polymer with 
charge. Amylose (linear) and amylopectin limit dextrin 
(branched) served as the prototypes for these comparisons. 

The extensions of the hydrodynamic volumes of three 
dextrans of unknown structural type were investigated. 
From chemical determinations of the per cent of branch 
points in these substances, and from the magnitude of their 
extensions with charge, it could be concluded that they are 
highly sub-branched, but that their configurations contain 
a well-defined backbone to which the branches are attached. 

The pK values of the polyacids used in this investigation 
also were measured. No variation due to structure type 
could be detected, indicating that the electrostatic inter- 
actions of the charges are not affected by their location 
with respect to each other on these molecules. 

An empirical equation 


sp/e = [N] * Rmax * f(c) - fly) 


for the reduced viscosity of a carboxymethyl polysaccha- 
ride in salt-free solutions has been proposed. In this 
equation, [7] is the intrinsic viscosity measured in acid 
solution; Rnax is the maximum stretching ratio, which 
was found to occur at y = 0.7, and which is characteristic 
of all samples derived from a given parent polymer; f(c) 
is the variation of the reduced viscosity with concentration 
and is of the form A/(1 + Bc ); and f(y) is the variation of 
the reduced viscosity with the degree of charge, and is of a 
simple quadratic form. Both f(c) and f(y) were found iden- 
tical for all the carboxymethyl derivatives investigated. 
The agreement between the values calculated from this 
equation and the measured values was Satisfactory in all 
cases. 125 pages. $1.56. Mic 56-1054 
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THE APPLICATION OF MEASURES 
OF ASSOCIATION TO ANALYSIS OF ECOLOGICAL 
RELATIONSHIPS AMONG BIRDS 


(Publication No. 16,234) 


Herbert Hall Caswell, Jr., Ph.D. 
Cornell University, 1956 


A technique for quantitative analysis of ecological inter- 
relationships is presented. The technique uses coefficients 
of association as measures of the integrated effect of en- 
vironmental factors on distribution. Methods are derived 
for using patterns of association in an array of such coef- 
ficients as a basis for inference about ecological inter- 
actions among the species considered. These methods in- 
clude multiple factor analysis, rank correlation coefficients 
as coefficients of ecological communality, graphical 
methods, and partial association. 

The technique is applied to twenty-nine species of land 
birds of Eastern North America. The coefficients of asso- 
Ciation between species pairs and between each species and 
each of six latitudinal zones, six habitat types, and six de- 
grees of total breeding bird density (as an indication of 
richness of habitat) are computed from data in 417 cen- 
suses of breeding birds. The censuses, mostly compiled 
from the literature, were taken after the breeding range of 
the Starling (Sturnus vulgaris) had encompassed the census 
area. 

The interspecific relationships of the Starling are con- 
sidered in detail. Its coefficients of association as affected 
by the above factors, or by the length of time since its 
local establishment, are analyzed. Evidence of possible 
interactions is sought among those species whose patterns 
of associations are most similar to the Starling’s. Their 
associations, in the post-Starling sample, are compared 
with those found in a sample of 72 pre-Starling censuses 
(mostly unpublished). The quantitative relationships are 
discussed in terms of disoperative and cooperative inter- 
actions. 
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It is concluded that the Starling is involved in cooper- 
ative interaction with the Flicker (Colaptes auratus), in 
disoperative interaction with the Bluebird (Sialia sialis), 
and in relatively slight disoperative interactions with the 
Meadowlark (Sturnella magna), Grackle (Quiscalus quis- 
cula, English Sparrow (Passer domesticus), and perhaps 
the Red-headed Woodpecker (Melanerpes erythrocephalus), 
and the Redwing (Agelaius phoeniceus). No support was 
found for interactions postulated with various other 
species. 

The patterns of association in rich and poor habitats, 
interpreted in the light of Skellam’s hypothesis, indicate 
that the Bluebird is now a slightly better competitor than 
the Starling, but suffers in competition with the Flicker. 
The Starling and Flicker, but not the Bluebird, compete 
with the Red-headed Woodpecker. The Flicker is the 
dominant competitor in these interactions. The net result 
is that the Starling:Bluebird association, originally posi- 
tive, has become negative with time, although no decrease 
in frequency of Bluebirds or Starlings in the censuses is 
apparent. The English Sparrow’s response to the Starling 
has paralleled the Bluebird’s but is less marked. 

The introduction of the Starling seems to coincide with 
a marked increase in association of the Bluebird with the 
Flicker especially, but also with the English Sparrow and 
Red-headed Woodpecker. The resulting multiple inter- 
action has undoubtedly been influential in the Starling’s 
successful establishment. The Starling’s essentially co- 
operative interaction with the Flicker probably has been 
most important, but the fact that the other species became 
involved in disoperative interactions with the Flicker, and 
among themselves, must have been almost equally as im- 
portant. The direct interaction between Starling and Blue- 
bird seems to have been of relatively less importance. 

Suggestions are made for further application of the 
technique to such fields as studies of food habits, quantita- 
tive delimitation of ecological niches and community 
organization. 108 pages. $1.35. Mic 56-1055 
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ECONOMICS, GENERAL 


A CRITIQUE OF FEDERAL POWER COMMISSION 
POLICY WITH RESPECT TO COST ALLOCATIONS 
FOR NATURAL GAS PIPE LINES 


(Publication No. 16,282) 


James Bausch Hendry, Ph.D. 
Columbia University, 1956 


Under the Natural Gas Act of 1938 the Federal Power 
Commission is given authority to regulate the activities of 
interstate pipe line companies. With respect to rates, 
however, this authority extends only to sales for resale to 
ultimate consumers, and direct sales are exempt from 
federal regulatory activity. This requires that the Com- 
mission set rates which are fair and reasonable for onlya 
portion of the total sales by pipe lines, and that it find 
some satisfactory basis on which such a rate determina- 
tion can be based. The questions raised, therefore, are: 
how has the Commission met its problem, is there any 
justification on economic grounds for the policies it has 
pursued, and what alternatives suggest themselves ? 

A survey of the major opinions of the Commission in 
which this problem was present indicates that it has at- 
tempted to meet it through an allocation of costs between 
jurisdictional and nonjurisdictional customers. This was 
done through the establishment of two major categories of 
cost termed “demand” and “commodity” costs. The 
former was allocated between customer classes on the 
basis of proportionate purchases during peak demand 
periods, and the latter in proportion to total purchases 
throughout the year. Commission allocation policy ap- 
pears to fall into three main stages of development, and 
over time the tendency has been to shift the types of cost 
entering each of the two major categories of cost. Forthe 
most part this change has resulted in reductions in the 
size of the demand cost category and increases in the size 
of the commodity cost category. However, beyond this 
point generalization becomes difficult because the policies 
have been inconsistent in a number of ways, including the 


use of the demand-commodity cost allocation method itself. 


Pipe line operations create a situation of joint costs 
with respect to time when sales are made. A review of 
the literature on joint costs reveals a large degree of 
unanimity that such costs cannot be allocated in any but 
arbitrary and economically meaningless ways. Most 
writers agree that where joint costs exist, price differ- 
entiation which will result in full capacity operation is 
justified, and that this differentiation should be related to 
differing demand conditions rather than to any tracing of 
costs incurred to provide service at different times. 

Since the operations of a pipe line cannot be disen- 
tangled in any significant way, it would seem to follow that 
an improved approach to regulation would require consid- 
eration of the pipe lines’ operations in their totality. This 
cannot be done under the Natural Gas Act as presently in 





force, and the recommendation is made that the Act be 
amended to remove the exemption of direct sales. Suchan 
amendment is believed not inconsistent with the original 
intent of Congress, or with certain powers already granted 
to the Commission. If enacted, it would eliminate the ne- 
cessity to attempt some type of cost allocation, which is 
an impossible task, and permit the Commission to face the 
problem of time jointness squarely. While this obviously 
will not eliminate all rate making problems, it will at 
least allow the Commission to consider the operations of 
pipe lines as a whole so that future rate schedules may be 
designed to fully utilize existing capacity, minimize the 
rate differentials to the extent that the pricing of joint 
products will permit, and ensure a fair return to the pipe 
lines. 250 pages. $3.13. Mic 56-1056 


AN ECONOMIC ANALYSIS OF THE TARIFF AND 
OTHER MEASURES OF THE UNITED STATES 
FOR AIDING INDUSTRIES ESSENTIAL TO 
NATIONAL DEFENSE 


(Publication No. 15,853) 


Thomas Joseph Leary, Ph.D. 
The Ohio State University, 1955 


With the passage of the Defense Production Act in 
September, 1950, the United States government for the 
first time in its history embarked upon the construction 
and maintenance of a mobilization base. Various govern- 
mental measures, such as a rapid tax amortization pro- 
gram, stockpiling, and import policy were instituted for 
constructing the defense structure. The impact of this 
upon the American economy and the economies of the “free 
world” is the main area of analysis in the study. 

The least-cost principle — that is, construction and 
maintenance of the mobilization base as economically as 
possible — is an underlying hypothesis. Consequently, the 
avoidance of a policy of autarchy and the adoption of a 
policy of increasing import are desirable. 

The maintenance of a defense structure requires con- 
stant re€valuations. Exogenous factors, such as a shift in 
scale and location of an all-out war, and endogenous 
factors, such as a change in technology or the “factorial 
mix,” create dynamic conditions. It is essential that gov- 
ernmental measures be flexible not only to keep pace with, 
but to stimulate, technological progress. 

The two hundred and forty-five expansion goals of the 
Office of Defense Mobilization which constituted the mo- 
bilization base as of September, 1954, are grouped into 
seven components: minerals and metals, chemicals, fuels, 
precision manufacturing, heavy electrical equipment, 
transportation, and miscellaneous. The mobilization and 
tariff issues of each component are analyzed with a view 
toward establishing policy measures for each. Witha very 
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few exceptions, notably in precision manufacturing indus- 
tries, a policy of removing or lowering tariff barriers is 
recommended. This is particularly desirable in situations 
where imports such as petroleum products, minerals, and 
metals are additive or supplementary to the American 
resource base. It is recommended in some instances that 
the government continue its other defense measures such 
as the rapid tax amortization program, stockpiling, min- 
erals “support” program, and pilot plant operations. Out- 
right abandonment of the “Buy American” procurement 
practice is advocated. 

An analysis of import policy is of special interest. 
Under existing Trade Agreements Extension legislation, 
industries or segments thereof may seek tariff “relief” 
under the “escape clause” and “peril point” provisions. 
Of the decisions concerning mobilization items involving 
“escape clause” relief, the lead and zinc case presents a 
desirable precedent in that no tariff “relief” was granted 
by the President. The decision recognized the need both 
for continuing domestic production and a flow of low-cost 
foreign minerals. In the only “peril point” overruling by 
the President thus far, that on petroleum products in the 
Venezuela negotiations in 1952, recognition of the need of 
foreign imports and the protection of direct American in- 
vestment abroad were the key determinants. It is recom- 
mended that the precedents established in these two cases 
be extended to all commodities where both domestic pro- 
duction and a flow of imports are essential to the defense 
needs and the long-run economic growth of the United 
States. The advocacy of general trade liberalization is 
based upon the national interest and upon consistency and 
continuity of policy. 

Finally, when the two issues of defense “essentiality” 
and import policy are interwoven, it is recommended that 
the issues be separated so that a defense agency may im- 
partially decide the more important question of “essen- 
tiality” exclusive of import issues. This is more desirable 
than attempting to make policy within the Reciprocal Trade 
program. An amendment to this effect was added to the 
Trade Agreements Extension Act of 1955. The amendment, 
if not administered wisely and sparingly, can emasculate 
an expanding trade program. 

308 pages. $3.85. Mic 56-1057 


SIMPLIFICATION AND CONSOLIDATION OF 
TARIFFS; A STUDY IN METHOD APPLIED 
TO THE UNITED STATES TARIFF 


(Publication No. 16,098) 


Richard Edwin Shannon, Ph.D. 
The Ohio State University, 1955 


Different aspects of the problems involved in simpli- 
fication and consolidation of the present United States 
tariff were examined in the study. A foundation was laid 
for the examination by developing the various metheds 
whereby goods can be classified into tariff nomenclatures. 
The methods were then used to examine and analyze the 
major tariffs of the United States since 1789, goods no- 
menclatures that have been developed by international 
groups since 1913, and several classification systems 
which are used internationally and the classification sys— 


tem used in the United States for the compilation and 
presentation of import statistics. 

The second part of the study was a presentation of 
those portions of United States trade policy responsible for 
complexity in the tariff and uncertainty in the classifica- 
tion of imported goods for tariff purposes. Included in the 
examination were: the Tariff Act of 1930, the Trade 
Agreements Program, the import taxes which have been 
added since 1932, other complicating additions to trade 
policy (quotas, the “escape-clause,” and “the peril points”), 
and the special uncertainty resulting from the nature of 
customs law. 

Following a description of the complexity of commodity 
classification and an analysis of the nature and causes of 
uncertainty, two methods for simplification and consolida- 
tion of the present United States tariff were critically 
analyzed. Considered first was the tariff simplification 
study being undertaken at the present time by the Tariff 
Commission. It was concluded that some reduction in the 
present complexity of the United States tariff would result 
from the adoption of this method of tariff revision. The 
basic structure of the classification of commodities for 
tariff purposes would remain unchanged, but complexity 
would be reduced to some extent through codification of all 
pertinent law in this area. It was not possible to determine 
whether the causes of anomalous and illogical classifica- 
tions would be removed by following the Tariff Commis- 
sion’s recommendations. 

A second method for tariff simplification was the 
proposal in the Bell Report. The plan for tariff revision, 
which involved simplification, consolidation, and a major 
reduction in tariff rates, was found wanting in two re- 
spects. First, the alleged practicality of the plan was 
rejected as a misreading of the legislative mood of the 
Congress. Second, the plan was rejected in terms of the 
provisions for providing for classification of articles on 
bases of relatedness. 

A third method of tariff revision, the Draft Revised 
Tariff Nomenclature of the European Customs Union Study 











Group, was offered as the best solution. The advantages 
of this nomenclature over the other two methods are that 
adoption by the United States will increase international 
comparability of customs tariffs and intensify the move- 
ment of other countries to use this nomenclature as the 
basis for their tariffs. The incomparable advantage of the 
nomenclature endorsed in the study is that it is the most 
comprehensive answer to the problem of uncertainty in 
the classification of trade goods for the United States. The 
Tariff Nomenclature provides a consistent and logical 





classification of all trade items and an adequate set of 
interpretive rules. The basic framework is systematic 
and detailed. Finally, additional detail can be provided 
without altering the basic structure of the framework. The 
Draft Revised Tariff Nomenclature was shown to be the 








best answer developed in the study to the difficulties in 
the present United States tariff. 
329 pages. $4.11. Mic 56-1058 
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THE SCHUMAN PLAN 
(Publication No. 16,037) 


Herbert Christian Wittgenstein, Ph.D. 
Stanford University, 1956 


An analysis of the Treaty constituting the European 
Coal and Steel Community is the subject of this thesis. 

First, the conditions of the coal and steel industry in 
Western Europe prior to the ratification of the Treaty are 
described. It is argued that the unfavorable situation of 
these basic industries was partly due to price discrimina- 
tions, inequitable transportation charges, and government 
subsidies. Increasing concentration of economic power in 
France and reckless dismantling of the German steel in- 
dustry contributed greatly to the economic instability of 
the period. To these economic difficulties came the politi- 
cal antagonism between the two countries. A solution of 
these problems was suggested by M. Schuman, the foreign 
minister of France, who proposed a system of partial 
economic integration as a first step toward eventual politi- 
cal federation of Europe. 

Following this historical outline, a detailed analysis of 
the complex economic and legal provisions of the Treaty 
and its annexes is presented. This somewhat legalistic 
discussion is designed to provide the basis for an under- 
standing of the arguments for and against the ratification 
of the Treaty which are discussed later. 

The arguments presented by opponents of the Treaty 
that the new organization is a revival of the prewar steel 
cartel are analysed in Chapter III. It is shown that, while 
the goal of the steel cartel was to increase the profits of 
its members by restricting competition and output, the 
Treaty aims to increase production, improve the standard 
of living, and promote economic and political stability of 
the area. Of secondary importance are differences con- 
cerning the institutions, the geographical area, and the 
number of commodities subject to the jurisdiction of the 
two organizations. 

A detailed study of the probable effects of the Common 
Market on the individual member states follows. Particu- 
lar attention is given to France and Germany, the two 
major coal and steel producers of the area. The opinion 
is advanced that all member states of the Community will 
gain from the gradual removal of trade restrictions, but 
that most benefits are likely to accrue in the long run 
rather than in the immediate future. 

Next, attention is given to the economic and political 
difficulties which may face the Community sooner or later. 
Particularly the problem of desolving existing monopolies 
may resist a speedy solution. The importance of large- 
scale integrated operation for economic efficiency cannot 
be overlooked. Further difficulties are expected to arise 
in regard to nationalized industries, differences in the 
productivity of workers, different wage rates and social 
security charges, different types and rates of production 
taxes, and the danger of competitive exchange rate 
depreciation. 

The final chapter is devoted to the question: will the 
establishment of the Community contribute to the existing 
trend of government interference into a free competitive 
market. A careful study of the provisions of the Treaty 
shows that no definite answer can be given. While a 
number of clauses postulate the ideals of free competition, 
free trade, freedom of price formation, and greater 





production, an equally large number of provisions confer, 
with certain limitations, on the High Authority the power 
to fix prices, allocate quotas, permit tariffs, and influence 
wage rates. 

In the conclusion, effects of the fluctuations of the 
business cycle on the Common Market are discussed. 
Furthermore, a number of factors likely to contribute to 
the stability of the Community are listed. 

280 pages. $3.50. Mic 56-1059 
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AN ANALYSIS OF SOUTHERN ECONOMIC 
DEVELOPMENT WITH PARTICULAR 
REFERENCE TO AGRICULTURE: UPPER 
SOUTHERN PIEDMONT, 1900-1940 


(Publication No. 15,801) 


Anthony M. Tang, Ph.D. 
Vanderbilt University, 1955 


Supervisor: Professor William H. Nicholls 


During the past decade and a half, American agricul- 
ture has made notable headway in solving its resource and 
income problems. While Southern agriculture has shared 
somewhat in this progress, it still suffers from a serious 
misallocation of resources, low labor productivity, high 
underemployment, and low incomes per worker and per 
family unit. To hope for an improvement of this situation 
it is necessary first to achieve a fuller understanding of 
the nature and causes of the resource and income prob- 
lems of Southern agriculture. At the present, no one yet 
fully understands either in general or in detail the nature 
of economic progress or the relationships between the 
level of a region’s economic development and the resource 
and income problems of its agriculture. It is hoped that 
findings in this thesis will be helpful to an understanding 
of the interrelationships between local industrial-urban 
development, as the principal motivating force behind local 
economic progress, and the resource and income prob- 
lems of local agriculture. 

With a view of isolating the basic relationship under 
investigation, a microscopic, rather than macroscopic, 
area approach is used to hold constant as many cultural 
and physical factors as possible. To this end, a group of 
21 contiguous counties in the Georgia-South Carolina 
Piedmont is chosen as the study area. The major charac- 
teristic differentiating among these counties is the highly 
uneven local industrial-urban development since 1900. 
Cross-sectional and time-series analyses indicate (1) that, 
at the time local industrial-urban development first began 
to reach significant proportions in the study area, all 
counties were in virtual long-run equilibrium with respect 
to one another in terms of per-worker farm income, (2) 
that since then county farm incomes have been moving 
increasingly farther apart as the uneven local industrial- 
urban development proceeded apace, and (3) that the level 
of local farm income is significantly related to the level 
of local industrial-urban development. 
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Broadly speaking, persistent, increasing income dif- 
ferentials between farm communities can be traced pri- 
marily to market imperfections. More specifically, they 
are the consequence of the varying degrees of efficiency 
with which local product and factor markets function in 
various communities. This follows since, in the long run 
and under a dynamic setting, the ultimate relative income 
position of a farm community depends not so much on its 
current relative position as on its ability to adapt its agri- 
culture to changes in demand and technology; and this 
ability is in turn dependent upon the relative efficiency of 
local markets. In this regard, available empirical evi- 
dence indicates quite conclusively that, in the Southern 
Piedmont, local industrial-urban development has indeed 
exerted strong positive influences upon the efficiency of 
local markets, thereby leaving the industrially-developed 
counties with significantly more efficient markets in spite 
of substantial equilibrating factor transfers. As a result, 
the latter counties have been able to adopt a higher- 
productivity agriculture as evidenced by their higher ratio 
of capital to labor, more favorable enterprise combina- 
tions, larger full-time commercial farms, and more part- 
time farming (which lessens farm underemployment with- 
out necessitating increases in farm size). From a policy 
standpoint, it is then clear that the elimination of persist- 
ent rural poverty must begin with an improvement of local 
market performance and resource allocation, thereby 
laying the groundwork for the thorough-going farm reor- 
ganization necessary to put the agriculture of the low- 
income rural communities on a “parity” with the rest of 
the economy. 

It is also noteworthy that our historical findings for the 
pre-industrial period before 1900 show that important 
ante-bellum income differences (largely cotton-induced) 
among the study area counties largely disappeared during 
1860-1900, despite the fact that equilibrating factor trans- 
fers had been far less great than after 1900. This seems 
to support the conclusion that, unlike the dynamic differ- 
entiating factor, industrial-urban development, non- 
dynamic “given” differences (such as differential land 
quality and uneven distribution of windfall gains or losses 
in general) are probably insufficient as explanations of 
persistent, much less increasing, income differences be- 
tween farm communities. 
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Chairman: Professor William A. Knoke 


The role of varying prices of productive factors in 
shaping business organizations and determining the 





methods of performing business tasks has long been a 
mystery. It is little comfort to examine the successful 
commercial enterprises in order that the formula for suc- 
cess might be discovered because different successful 
enterprises will set about the task of becoming “success- 
ful” in different manners and with different tools. This 
investigation, then, will be concerned with the major 
adjustments that have taken place within one small area of 
business activity and with the influence the changing prices 
of productive factors have on these business structures. 

Obviously this inquiry would be much more meaningful 
were it possible to entertain the broader question of the 
extent to which all marketing adjustments are responses 
to changing factor prices. But many statistical and con- 
ceptual difficulties preclude such an attempt; hence, the 
selection of an area of marketing, food retailing, of which 
there is reason to believe the responses to exogenous 
forces and influences would be acute. 

It is recognized at the outset that there are many 
forces, not all of which can be catalogued, that condition 
business behavior. Of these many forces the trinity of 
land, labor, and capital, when accompanied by a knowledge 
of their ease of acquisition relative to each other and by a 
knowledge of their malleability to organizational design, 
constitute a trio of forces which are more measurable than 
many of the other forces conditioning business behavior. 
Thus there seems good reason to inquire into the impact 
these productive factors have on marketing organizations. 

Just as the forces which impinge upon the harried 
business manager are many, So are the ways in which he 
responds. In all probability no two managers respond in 
precisely the same manner to the same stimuli. Even so, 
this combination of variations in responses forms a pattern 
and these patterns of change become marketing adjust- 
ments. The adjustments are numerous. Only the more 
outstanding and far-reaching marketing adjustments of the 
retail food industry were selected for purposes of exami- 
nation. 

Basically the methodology of this study consists of 
placing these marketing adjustments in the retail food 
industry in their proper time settings and overlaying this 
graphic chronogram with a template constructed from 
changing prices of land, labor, and capital as they are used 
by the retail food industry. The patterns of movement be- 
tween adjustments and changing prices of productive fac- 
tors are thus brought into sharp focus where inference can 
be made concerning their causal relationship. 
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In order to control the number and use of forms used 
in clerical operations, many offices in business, industry, 
and government have organized forms control programs. 
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Although the existence of such programs has been acknowl- 
edged, there has been a dearth of specific information 
about them. 

This study was undertaken to define forms control, to 
examine the organization and administration of forms 
control programs, to investigate some of the practices and 
techniques commonly used in operating the programs, and 
to clarify the contribution of forms control to the simplifi- 
cation of paper work in the office. 

Library research, personal interviews, and corre- 
spondence with forms control personnel revealed various 
sources from which information on forms control might 
be secured. These references included office management 
and methods textbooks and various articles from profes- 
Sional magazines on forms control and related areas. 
Additional research disclosed the availability of other in- 
formation from forms printers as well as forms manuals 
and procedures used in various offices. 

These data were secured in three ways: (1) from 
libraries of universities, professional associations, and 
local companies; (2) from letters to government agencies 
for locating their forms control publications; and (3) from 
letters to individual businesses known to have published 
data on forms control. All information used was delimited 
to published references on forms control covering the 
period 1930-1955. 

Each of the references was analyzed, in accordance 
with the specific objectives of the study, which disclosed 
certain elements commonly found in these programs. The 
following conclusions are based on an analysis of this data: 

1. Forms control programs have typically included 
those activities connected with approving and regulating 
the number and use of all forms within the organization. 

2. The primary objective of these programs has been 
to eliminate duplications and inefficiency in office forms 
in order to reduce office expenses. , 

3. The forms control program has traditionally been 
organized as a part of the systems and procedures group 
which, in turn, has been responsible to the accounting 
department. This authority has tended to be centrally 
organized as a staff, or advisory, unit. 

4. A formal forms control program is usually not 
feasible in smaller offices although it might be possible to 
appoint one individual to be responsible for controlling 
forms. 

9. The effectiveness of such programs stems from the 
Support and cooperation extended by management. 

6. Considerable similarity in these practices was 
noted in both governmental and other programs: collection 
and classification of forms; identification plans; compo- 
nents of the forms control system; control records used; 
and the periodic review of forms. 

7. An analysis of the uses of the forms and the nature 
of the equipment in which they are used frequently reveals 
that physical standards can be provided for forms. 

8. Forms control “theory” and “practice” were in 
substantial agreement with two exceptions: (a) the forms 
manuals did not specifically provide for the disposal of 
the form whereas certain textbooks did; (b) the interde- 
partmental flow of many forms suggests a functional, 
rather than the departmental classification of forms which 
was recommended in some textbooks. Other areas, how- 
ever, indicated general agreement. 
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For purposes of fully evaluating the secondary boycott 
quandary, the first two chapters of this dissertation are 
concerned with the definition of a secondary boycott, the 
use of the device and the origin of the term. Thereafter, 
an analysis was made of the various legal doctrines devel- 
oped by legislatures and courts of law whereby the second- 
ary boycott, in essence, was held to be an illegitimate 
weapon. Then, the effects of the Norris-LaGuardia Act of 
1932 and the National Labor Relations Act of 1935 uponthe 
use of the secondary boycott were developed. For all 
practical purposes, the secondary boycott became legally 
acceptable and extensive use of the weapon was made by 
organized labor. 

Currently, labor disputes in or affecting interstate 
commerce is appreciably controlled by the Labor Manage- 
ment Relations Act. The Law was passed in 1947 by a 
Congress harassed by the many problems of converting 
from a wartime to a peacetime economy and the strength 
exhibited by many unions. To appreciate fully the impact 
of the Taft-Hartley Act upon labor relations generally and 
upon unions in particular, an analysis was made of the 
testimony presented before Congressional Committees in 
favor of and against the subsequently enacted Section 8 (b) 
(4) which made the use of a secondary boycott subject to 
an unfair labor practice charge and forbade the use of 
other union activity not usually defined as a secondary 
boycott. In addition, the Law required the Regional Attor- 
ney for the NLRB to secure an injunction prior to an ad- 
ministrative decision by the NLRB when there was a 
violation of Section 8 (b) (4) (A), (B) and (C) and suits can 
be brought in a court of law by individuals damaged by 
secondary boycott activity. 

Because of the problems in distinguishing between the 
currently permissible primary boycott and the legally 
prohibited secondary boycott, the dissertation was, in the 
main, concerned with the many administrative and legal 
interpretations that have arisen since 1947 under the Taft- 
Hartley Act. There are a number of procedural and 
substantive aspects of the law which must be explained 
before there can be an adequate understanding of the many 
difficulties. Because of what appeared to be (and often 
was) conflicting opinion, an attempt was made to explain 
the many interpretive problems faced by the judiciary. In 
addition, the constitutional problems of the Taft-Hartley 
Act were delved into and an explanation of the effect that 
the Law had upon state legislation was undertaken. 

The last chapter is concerned with the proposed solu- 
tions for the secondary boycott dilemma and an effort was 
made to evaluate impartially each possibility. 

So that a consistent and proper analysis of the second- 
ary boycott could be made, two assumptions were set 
forth. First, since the National Labor Relations Act and 
the Labor Management Relations Act expressed approval 
of the process of collective bargaining as a method of 
achieving a maximum of industrial peace, it was assumed 
that such a private system of jurisprudence was desirable 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





ECONOMICS 679 





for the economy as a whole. As a necessary corollary to 
the development of collective bargaining, a second as- 
sumption was made that the right of employees to organize 
should be publicly protected as collective bargaining can 
not be cultivated without the growth of labor organizations. 
312 pages. $3.90. Mic 56-1063 
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In Public Law 216, 1949, Congress directed the execu- 
tive branch of the government of the United States to adopt 
cost control practices comparable to those employed in 
private industry. In compliance, the United States Air 
Force, the largest single capital-consuming agency in the 
executive branch of the government, introduced its Finan- 
cial Management Plan. Under this plan the Air Force 
would adopt an accrual-type double-entry bookkeeping 
system, and personal responsibility for costs would be 
established throughout the Air Force. 

The purpose of the study has been to evaluate the use 
of monetary standards at the air base level in the Air 
Force as a means of establishing personal accountability 
for costs and improving control over the utilization of 
resources. 

The procedure employed in the study was to: (1) sur- 
vey the legislative background of the Financial Manage- 
ment Plan; (2) investigate the use of monetary standards 
in profit-seeking industry; (3) examine the air base opera- 
tion and control practices employed at base level in the 
Air Force prior to the introduction of the Financial Man- 
agement Plan. 

Much of the information upon which conclusions were 
based was obtained from government publications and 
from the experience of a pilot operation conducted at 
Lockbourne Air Force Base to solve problems which, it 
was anticipated, would be encountered in the implementa- 
tion of the Financial Management Plan. 

The study revealed that the non-profit characteristic 
of air base operations does not preclude the usefulness of 
monetary standards, but, instead, that monetary standards 
could be usefully employed at the air base level to improve 
control over the utilization of resources. It revealed that 
resistance offered by line management at base level in the 
Air Force to the introduction of monetary standards was 
due to a lack of motivation rather than to inapplicability of 
such standards. 

It was concluded that the Financial Management Plan, 
which yielded almost no evidence of improvement in re- 
source utilization after almost two years of experimenta- 
tion, could be made effective by: (1) granting to the base 
level manager a greater degree of control over the costs 
he incurs, and (2) making the personal success of the base 
level manager dependent to a great extent on his cost 
performance. 

In addition to substantiating these conclusions, the 
study sets forth in some detail how valid monetary stand- 
ards for performance evaluation at the air base level may 





be determined, and how, by reference to those standards, 
management by exception may be promoted and the ob- 
jectives of the Financial Management Plan achieved. 
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The Need 

The rapid and continuing growth in the use of marketing 
research as a management technique in recent years has 
made it difficult to maintain a current body of knowledge 
concerning the extent of its use, its methods, and its values 
to business and to society. The accompanying rapid growth 
in the number and complexity of types and techniques and 
applications of marketing research has left some business 
firms uncertain as to how to employ it effectively. 





The Purpose 

It is, therefore, the primary purpose of this study to 
provide information about specific applications of market- 
ing research which can be useful to the business executive 
and the researcher in their employment of marketing re- 
search. Secondarily, in this process some indications may 
be seen of plus or minus values of certain functions of 
marketing research to society. 

More specifically, the study investigates the extent to 
which various types of marketing research are currently 
used by selected national and regional manufacturers and 
their counseling agencies as a determinant or guide to 
consumer goods advertising programs and policies, and 
the particular types of research used in various phases of 
their advertising programs and toward the solution of 22 
specific advertising problems. It gathers and interprets 
business opinion of the value of the various types of 
marketing research in achieving successful advertising 
and sales results. It delineates the organization of the 
marketing research function in selected manufacturing 
companies, marketing research agencies, advertising 
agencies, and media firms and inquires into changes 
wrought by marketing research in the relations of organi- 
zations handling the advertising job. It draws some con- 
clusions on the profitability of business investment in 
marketing research and on its effect on the efficiency of 
performance of the advertising task. Last, it yields some 
occasional evaluation of the broad significance of market- 
ing research to the consumer and the economy. 





The Method and Procedure 

~The study was carried out by a twofold procedure, 
examination of existing data relevant to the subject and 
gathering of primary data by four mail surveys among 
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selected manufacturers, marketing research agencies, 
advertising agencies, and media firms. The results of 
each of the four surveys are presented, analyzed, and 
interpreted in separate chapters. Another chapter pre- 
sents combined tabulations for those questions which were 
common to two or more of the respondent groups. A final 
chapter evaluates the findings by comparing them with data 
from the previous authoritative surveys in this field and 
Summarizes results and conclusions of the entire study. 


Conclusions 

Since the four questionnaires contained a total of 133 
questions, it is not possible to present the many quantita- 
tive and qualitative evaluations of the study here. Some of 
the final, broad conclusions are as follows: 

The present short-term trend of marketing research 
expenditures by manufacturers and by media is upward. 
In this and other ways management is expressing confi- 
dence in marketing research results. In general, the more 
extensive the past experience of the firm with marketing 
research, the stronger are these evidences of confidence. 

The present techniques of marketing research are in 
need of some improvement, especially in the areas of 
communication or coordination between top management 
and researcher. 

The impact of marketing research upon the effective- 
ness of manufacturers’ consumer goods advertising and 
upon the efficiency of performance of the advertising task 
is upward and strong. 

Two results of marketing research which give the con- 
sumer greater control over the processes of production 
are taking place on a wide scale today - produce improve- 
ments and marketing method improvements to conform 
with consumer desires or preferences. These could con- 
tribute to a better allocation of resources, lower costs, 
and greater total consumer satisfactions. 

469 pages. $5.86. Mic 56-1065 





MANAGERIAL DECENTRALIZATION IN THE PULP 
AND PAPER INDUSTRY: A CASE STUDY 


(Publication No. 16,104) 


Albert Klumb Wickesberg, Ph.D. 
The Ohio State University, 1955 


The study has been undertaken on the hypothesis that, 
while a small organization may evidence substantial dele- 
gation of the managerial functions, progressively greater 
delegation tends to appear at intermediate levels as sales 
volume expands. A corollary rests on the belief that 
quantitative measures can be developed concerning factors 
leading to, and the desirability of, such decentralization. 

Relationships examined are limited to pulp and paper 
companies in order to provide a body of experience within 
a single industry. Secondary source materials have been 
reviewed to develop the theory and principles of manage- 
rial decentralization. Primary data have been obtained 
through the use of both a questionnaire and depth inter- 
views. Of the fourteen companies participating, nine were 
visited in person; thirteen supplied detailed answers to 
the questionnaire. 


Results 








Substantial amounts of executive delegation may be 
found in the small as well as the large companies. Where 
it appears in the former, managerial philosophy is a major 
factor. In companies with sales above fifty million dollars, 
there is a tendency to delegate authority to intermediate 
levels in greater measure than in the average smaller 
company. Differences between the small and the progres- 
sively larger organizations hinge on their respective 
abilities to justify economically the separation of adminis- 
trative from operative managerial functions. 

Quantitative factors in addition to sales volume may be 
identified. There is a direct relationship between delega- 
tion and geographic distances separating organizational 
components from each other and from their headquarters; 
this is more significant than number of plants or subsidi- 
aries. Prior to changes in delegation, (1) financial ratios 
of (a) net profits to sales, (b) net profits to total assets, 
and (c) net profits to net worth are below industry aver- 
ages; and (2) the trend of each is downward. A declining 
competitive position in relation to the industry is experi- 
enced from three to four years before authority adjust- 
ments. Increased costs of doing business are indicated in 
the immediate post-delegation years. 

Relative degrees of delegation are measured by means 
of a rating scale developed for this purpose. Quantitative 
values (based on organization structure) are established 
which reflect the impact on delegation of both the executive 
level and the amount of freedom enjoyed at any given level. 

Operative functions are delegated first, followed by 
operative managerial, and lastly some administrative 
managerial, functions. There is a tendency for this dele- 
gation pattern to appear consecutively rather than concur- 
rently in the functions of manufacturing and personnel, 
marketing, research and development, and finance, in 
that order. 


Conclusions 

A useful technique of analysis and certain quantitative 
measures have been developed concerning the delegation 
of authority for decision-making. These are applicable 
not only to the pulp and paper industry but to other busi- 
ness firms. Furthermore, managerial decentralization 
generally proceeds in a logical pattern, not only according 
to the level of executive contribution, but also according to 
the functions comprising the business organization. 

318 pages. $3.98. Mic 56-1066 





ECONOMICS, FINANCE 


THE NATIONAL DEBT AND ECONOMIC STABILITY 
(Publication No. 15,949) 


Aurelius Morgner, Ph.D. 
University of Minnesota, 1955 


Adviser: Walter W. Heller 


The national debt has been an important topic in eco- 
nomic thought for two and a half centuries. In every age 
it has been related by economists to whatever issue was 
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considered the central problem of the age. In our age the 
central problem is economic stability. 

The existing national debt affects economic stability 
through its effects on the decisions of economic units. 

The debt entails taxes and interest payments that are im- 
portant to the income statements of economic units and 

it also constitutes an important balance sheet item. The 
interest transfer problem connected with the present debt 
does not appear to involve any threat to economic stability. 
Total interest charges are not large, no significant redis- 
tribution of income is worked as economists once feared, 
and the taxes for servicing the debt are not onerous. 

It is as a balance sheet item that the debt has its chief 
effect on the economy. In this connection it should be 
measured as the “total liabilities of government,” sub- . 
divided into government’s contribution to the money supply 
and the amount of interest bearing government securities 
in the hands of the (non-bank) public. Fiscal policy affects 
the total amount of this item and monetary policy the com- 
position of the total. The level of expenditure in the econ- 
omy is influenced by the amount of this item and the degree 
of liquidity that it provides. 

Private, as well as public debt, has been regarded as a 
source of instability. Excesses in private debt have led to 
severe reactions from booms and to cumulative deflation- 
ary spirals as private debts have been liquidated. Public 
debt has been even more closely associated with instabil- 
ity. Debt issuance has often involved money creation or 
has been of such short term form and engineered at such 
low interest rates that as a means of financing expenditure 
it has had an inflationary impact on the economy. Further- 
more, in the post World War II period the attempt to man- 
age the existing debt so as to maintain low interest rates 
in the face of inflationary conditions further contributed to 
economic instability. 

The role of the public debt, however, has now changed. 
Its inflationary impact has worked itself out through an 
adjustment of the dollar magnitudes of the economy. The 
abandonment of pegging reestablishes the usefulness of 
open market operations and monetary policy. Under these 
circumstances the national debt can contribute to the main- 
tenance of economic stability. Its presence in the total 
debt structure provides a liquid type of asset that is needed 
in the modern risk economy. Such debts, unlike private 
debts, are deflation proof and assure a more dependable 
money supply. Furthermore, the fact that virtually all 
lenders hold such debt knits the various money markets 
together more effectively and provides greater direct con- 
tact between the central bank and other non-commercial 
bank lenders. 

The power of the Federal Reserve to utilize the national 
debt in the interests of economic stability can be increased 
by giving the Federal Reserve complete control over the 
types of government securities issued. The Federal Re- 
serve should be authorized to set whatever interest rates 
on new securities are consistent with the maintenance of 
economic stability. More of the present national debt 
should also be put in long term form. This would enhance 
the effectiveness of open market operations in the event of 
future slumps, provide a broader base for the workings of 
the wealth aspect of the capitalization effect, and utilize 
the automatic stabilizing effects of changes in liquidity 
position of economic units to affect the volume of lending. 
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The thesis is advanced that a hybrid investment trust- 
development corporation would strengthen the structure of 
capital markets in underdeveloped economies and thus ac- 
celerate domestic capital formation. 

The rate of growth of real output “d” is expressed as 
the product of “a” (output-capital ratio) and “s” (saving- 
income ratio). The task of financial institutions and in- 
struments (policy variable “F”) is to increase “a” and 
indirectly lead to an increase in “s”. The size of “a” de- 
pends on the productivity of the capital assets into which 
savings are converted. Total volume of savings, given the 
level of income and its distribution, is seen to consist of 
three separate categories of savings: S, (retained), S. 
(transferred) and S, (withdrawn). The following set of be- 
havioral relationships is said to exist in the vast majority 
of the underdeveloped economies: 
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where R, is the “cost” of borrowing capital, such cost in- 
cluding not only the financial outlay but the complex of 
social and political deterrents to obtaining capital from 
outside. R, is the “reward” to savers similarly including 
nonpecuniary rewards. P is the expected level of prices. 

Evidence regarding the shapes of the functions is drawn 
from a number of countries with emphasis on Southeast 
Asia. 

The two major deterrents to greater voluntary saving 
and investment in the underdeveloped countries are the 
gap between “rewards” and “costs” and the fear of infla- 
tion. These deterrents result in investment that is of high 
marginal private productivity but low social productivity, 
in high propensities to consume and to import and in low 
ratios of saving to income. Under these conditions the 
structure of capital markets should be so changed as to 
reduce S,, increase S; and eliminate S;. This can be done 
by changing “F” so as to reduce R,, increase R, and offset 
the deterrent effect of “P”. 

It is suggested that a combined open-ended investment 
trust and development corporation operated on a national 
scale and properly managed will tend to close the “gap” 
and offset the deterrent impact of inflation. The Trust 
would operate on both sides of the market for loanable 
funds. It would offer equity shares in a portfolio of pro- 
ductive assets and offer producers equity capital. Equity 
shares would tend to increase in value over time as a 
result of rising price levels and growing profitability of 
the portfolio. Such assets would be more convenient than 
many of the existing dispositions of savings and would lead 
to a more productive use of savings. The equity capital 
advanced by the Trust to producers would not burdenthem 
with debt charges and would enable them to retain con- 
trol, subject to overall restraints. The Trust would 
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actively seek and promote enterprises that are both profit- 
able and productive and attempt to enlarge the sphere of 
decentralized decision making by attracting new entre- 
preneurs. 

The “Trust” is suggested merely as a model that would 
have to be adapted to specific conditions in each country. 
It should lessen the difficulties of internal financing of 
economic development. 


269 pages. $3.36. Mic 56-1068 


A STUDY OF TAX ESTIMATION: WITH 
SPECIAL REFERENCE TO FEDERAL 
TAX ESTIMATES, 1923-1939 


(Publication No. 15,641) 


Seymour Sacks, Ph.D. 
Columbia University, 1955 


The purpose of this study is to analyze the role of tax 
estimation, with special reference to federal tax estima- 
tion, for the period 1923 to 1939. In Chapter One the ap- 
proach of the study is established and the investigation is 
divided into three major parts. The first of these is a 
purely formal analysis of fiscal estimation; the second is 
a general survey of federal tax estimates and other federal 
and British fiscal estimates for the period 1914-54, in 
addition to a detailed analysis for the period 1923-39; the 
third part is an appraisal and evaluation of the several 
federal and British estimates. 

In Chapter Two the elements common to all fiscal 
estimates are distinguished from those which differentiate 
estimates. Futurity, relevance and uncertainty are com- 
mon to all estimates. Of far greater importance, however, 
are the differences among estimates. The important dif- 
ferences are in (1) the behavior of the variable estimated, 
(2) the causes of the differences in behavior, (3) the pur- 
poses for which the estimates are formulated, (4) the 
methods of estimation, (5) the structure of the estimates, 
and (6) the importance attributed to the estimates. The 
major differences among fiscal estimates are derived 
from the behavior of the actual yields over time and from 
the timing of the estimates. 

Chapter Three contains a statistical analysis of federal 
and British estimates, including an analysis of the absolute 
and relative errors for the period 1914-54. The bulk of 
the chapter is, however, devoted to a detailed analysis of 
the errors of estimation and the relationship between the 
estimated and actual yields for the period 1923-39. 

Chapters Four, Five and Six are devoted to adiscussion 
of the reasons for the errors and the relationships be- 
tween the estimated and actual yields. In Chapter Four 
the structure of the federal tax system during the period 
1923-39 is considered in some detail. Explicit comparison 
is made with the British tax system during the same pe- 
riod. The behavior of federal tax collections from 1923 to 
1939 was dominated by the income taxes; and within the 
income taxes there were important differences between 
the personal and corporation income taxes, and between 
the income taxes collected on a current basis and those 
which were not. 

The federal financial system and its effects on tax 
estimation are considered in Chapter Five. In addition to 





the attainment of budgetary balance, federal tax estimates 
are the reflection of an attempt to achieve both legislative 
control and executive management. These goals have 
never been reconciled in practice. 

Three sets of statistical hypotheses designed to explain 
the errors of estimation and the relationships between the 
estimated and actual yields are considered in Chapter Six. 
The first set involves the variability of the yields over 
time; the second set involves the timing of the estimates 
relative to the date of formulation; and the third involves 
the extent to which individual estimates follow the general 
pattern of estimates. 

Federal tax estimates are appraised and evaluated in 
Chapter Seven. The question of whether tax estimators 
can estimate is considered in this concluding chapter. 
Viewed both relatively and absolutely, federal tax esti- 
mates have had large errors. This is brought out when 
comparison is made between federal and British estimates. 
Bias was not important in the estimation of taxes during 
the period covered because of the existence of exogenous 
forces of such magnitude as to dominate the relationships 
between the estimates and actual yields. In general, how- 
ever, it may be said federal tax estimates were on the 
conservative side. There was a tendency to underestimate 
both increases and decreases in tax yields. 

Policy considerations entered into the formulation of 
tax estimates, reflecting the general acceptance of the 
desirability of a budgetary balance. The influence of policy 
considerations was, however, relatively minor compared 
to the cyclical changes in national income. 

The effects of the faulty tax estimation were not then 
as catastrophic as most critics of federal tax estimates 
have believed. Faulty estimates were generally consistent 
with a counter-cyclical budgetary policy. It is therefore 
doubtful whether more accurate tax estimates would have 
had more propitious economic consequences than the faulty 
estimates of the period. 
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A STUDY OF MINNESOTA CREDIT UNIONS WITH 
CONSIDERATION OF ADAPTABILITY OF SUCH 
INSTITUTIONS TO UNDERDEVELOPED COUNTRIES 


(Publication No. 15,965) 


Gamil Ahmed Tewfik, Ph.D. 
University of Minnesota, 1955 


To determine the effectiveness of Minnesota credit 
unions in realizing their objectives this study undertook 
an investigation of the growth, operations and financial 
conditions of these institutions. 

The movement developed mainly in populous industrial 
areas with little promotional efforts directed to rural 
sections. 

Assets consisted mainly of loans to members, while 
liabilities were composed mainly of members’ savings. 
Borrowing is permitted but was at no time of any signifi- 
cance. The movement expanded solely on its own 
resources. 

Many unions charged rates lower than the maximum 
one per cent per month. In the field of small loans such 
rates were the lowest. The unions operating expenses are 
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very low because: officers work mostly free, various 
subsidies from sponsoring firm, exemption from paying 
income taxes and small losses as a result of the common 
bond among members. The effectiveness of the unions in 
Supplying small loans differs greatly from one union to 
another depending on their size. A central financing sys- 
tem could be of great aid to small associations by pro- 
viding them with extra funds. : 

State chartered unions invest their excess funds in 
many outlets including real estate loans and common 
stocks. Investments should be restricted to sound and safe 
securities such as those held by federal unions. 

The success of Minnesota unions in promoting thrift 
is shown by the continuous increase in members’ share- 
holdings, but real achievement lies in encouraging regular 
and systematic savings by all or most of their members. 
It is recognized, however, that only a minority of the 
members holds the large part of the funds. More efforts 
should be devoted to systematic regular savings and for 
large accounts a limit on individual holdings should be 
imposed. 

Thirty seven per cent of the charters granted were 
cancelled. Exogenous factors accounted for one-third of 
the liquidations and endogenous factors were presented in 
the rest. Most of the latter were due to poor policies of 
both the League and the Banking Division. Losses have 
been surprisingly small and substantial over-all dividends 
have been paid. 

The unions are filling the needs of people in low-income 
brackets that are only partly met by strictly private insti- 
tutions and at higher rates. After twenty-eight years of 
operation there is every indication that they will continue 
to develop and expand. 

Cooperative credit movement could be of great benefit 
to underdeveloped countries where the problem of loan 
sharks and the usurious practices is acute. Because of 
the prevailing economic conditions in these countries and 
the very modest savings of the masses, government tech- 
nical and financial assistance to such movement is needed. 
For the movement to be effective and able to handle bor- 
rowing funds it has to have a central structural organiza- 
tion. The proposed structure would have primary societies 
located at community centers which concentrate in pro- 
moting thrift and making loans, on the top an apex bank 
would be a financing agency for the movement and in be- 
tween there would be central societies for each district. 

To encourage savings; shares must be of a very low 
par value payable in instalments, liability has to be limited 
and societies have to pay attractive dividends. Loans must 
be made only for wise purposes and to members who hold 
at least one paid share. 

A cooperative credit movement established in the right 
way and given assistance and guidance of the government 
could be a practical solution to the problem of providing 
small loans and promoting thrift among the masses in 
underdeveloped countries. 
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STATE LABOR LAWS APPLICABLE TO 
WOMEN AND THEIR EFFECT ON WOMEN’S 
EMPLOYMENT OPPORTUNITIES 


(Publication No. 15,916) 


Myrtle T. Beinhauer, Ph.D. 
University of Minnesota, 1955 


The purpose of this study was to investigate the extent 
to which state labor legislation in the United States has 
affected employment opportunities for women. Its major 
phases were: (1) to ascertain the provisions of state stat- 
utes pertaining to the employment of women, and (2) to 
trace the influence of these laws, as far as the limited evi- 
dences permitted, on employment opportunities for women. 
The types of legislation considered were grouped into four 
categories: (1) maximum hours; (2) minimum wages; (3) 
safety and health; (4) equal pay. 

After analyzing the statutes, a study of their impact on 
women’s employment opportunities was made. Todiscover 
current practices and to identify problems which have 
typically arisen because of these special labor regulations, 
inquiries were directed to the national Bureau of Labor 
Statistics and the Women’s Bureau, to state industrial 
commissioners, to managers of state employment serv- 
ices, and to state legislative chairmen of the Business and 
Professional Women’s Clubs. Appropriate officials of 
Minnesota and Iowa were interviewed. All these persons 
provided valuable data to supplement published materials. 

The following are some major findings concerning the 
character of these laws. 


1. All states have some provisions for regulating em- 
ployed women’s safety and health; forty-three have 
maximum hour laws; twenty-six, minimum wage 
laws; fifteen, equal pay laws. 


. State labor laws cover primarily women engaged in 
unskilled and semi-skilled operations. Most of 
these laws specifically exclude women in skilled, 
professional, and managerial positions or those re- 
ceiving more than a certain wage. 


. Exceptions allowed by many state laws are so broad 
that they impair the effectiveness of the law. 


. The great impetus to state labor legislation per- 
taining to women came between 1907 and 1919. 


. Many state laws have not kept pace with general 
employment trends. The work-week today is quite 
uniformly lower than the established maxima. Also, 
the minimum wage established is usually lower than 
the wage paid. 


Following are some observations on the significance 
of state labor legislation. 


1. Regulation of the employment of women and children 
spearheaded the improvement of working conditions 
for all. Originally these laws had only limited ap- 
plication, but gradually were extended in coverage 
and scope. 


. Early labor legislation was challenged by employers, 
but is now accepted by them. With studies showing 
a direct relationship between working conditions and 
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productivity, management today even promotes such 
regulation. 


. The legislation pertaining to safety and health is 
difficult to evaluate. There is little real evidence 
that these laws have restricted work opportunities 
for women. Rather, the evidences suggest they have 
not been enforced so that many women still work 
under highly undesirable conditions. 


. Equal pay laws have helped to educate people to the 
principle of equal pay. Yet many of these laws are 
ineffective, with so many allowable variations that a 
broad interpretation can render the legislation in- 
operative. 


These laws are not as important as formerly because: 
(1) federal legislation has superseded state maximum 
hour-minimum wage provisions in industries producing 
for interstate commerce; (2) regulation now covers a 
greater portion of the work force; (3) employment prac- 
tices have changed so that many of the laws are no longer 
applicable. Although state laws regulating the employment 
of women are less significant than a few decades ago, they 
have been instrumental in improving working conditions 
for all; the findings indicate that state labor legislation 
has not been a deterrent to the employment of women. 
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A SUMMARY AND INTERPRETATION OF 
SOME RECENT VIEWPOINTS ON INDUSTRIAL 
ORGANIZATION AND MARKET BEHAVIOR 


(Publication No. 16,135) 


Lewis Evern Wagner, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor Clark C. Bloom 


The failure of classical and neo-classical theory to 
account satisfactorily for the present pattern of industrial 
organization and the various economic results which have 
accompanied that organization has confronted economists 
with the problem of finding a less perfidious intellectual 
organization of the structure and functioning of the Ameri- 
can economy. Over the past 15 years economists have 
responded with an increasing flow of writing expounding 
new concepts of competition designed to fill the void 
created by gaps among facts, theories, and ideals. This 
dissertation attempts to summarize, interpret, and ex- 
amine some of these recent ideas and viewpoints on in- 
dustrial organization and market behavior. The viewpoints 
selected for analysis are grouped into four categories 
under the heading of the New Competition. These four 
categories of the New Competition are referred to as (1) 
workable competition, (2) technological innovation and 
competition, (3) countervailing power, and (4) social 
responsibility. 

The viewpoints encompassed by the New Competition 
are amenable to examination from several points of view. 
Because many of these ideas owe their existence in part 
to attempts to interpret and to implement more satisfac- 
torily the several antitrust laws, the New Competition 


might be examined for the purpose of determining the ex- 
tent to which these ideas have contributed to the clarity 
and administration of these statutes. The several facets 
of the New Competition might also be analyzed in an at- 
tempt to determine the accuracy of the viewpoints ex- 
pressed. This dissertation makes no attempt to examine 
the New Competition from either of these two vantage 
points. 

Fundamentally, this dissertation is about the New 
Competition. As such it is distinguished from studies 
within the subject matter field itself. Here the procedure 











is to review, to interpret, and to raise practical, histori- 
cal, scientific, and logical questions about the ideas under 
review rather than to raise questions within the domain of 
discourse established by these viewpoints. The distinction 
is between a field of research W which deals with a certain 
subject matter (in the same way in which research in 
physics deals with some aspect of uranium) and ananalysis 
which has the field of investigation W as its subject matter. 

No attempt has been made to appraise the accuracy of 
recent viewpoints. Here attention is focused on deter- 
mining the meaning of these new ideas, how, if at all, they 
are related, and their significance in relation to the devel- 
opment of a science of economics. In this examination of 
recent viewpoints four steps were followed: (1) An eluci- 
dation of certain historical antecedents of recent view- 
points as a means of illuminating some aspects of the 
psychological and sociological heritage from which these 
new ideas have sprung, (2) A sympathetic review of recent 
viewpoints in order to capture the spirit of writing in this 
area and to summarize the major concepts and ideas which 
have been advanced, (3) An attempt to infer from the liter- 
ature a general frame of reference for recent viewpoints 
and to examine their meanings and some of their implica- 
tions in terms of the frame of reference provided by 
modern science, and (4) The presentation of a sample of 
critical interpretations of the New Competition by other 
writers. 

The various viewpoints examined are characterized not 
so much by any unity of analysis but by a variety of ap- 
proaches, concepts, and comments all directly at substan- 
tially the same problem. All of the views seem to be 
groping for some way of defining, or identifying, a satis- 
factory performance on the part of individuals, firms, 
industries, and the economy, and of determining the toler- 
able degrees of deviation from this performance. What 
seems to be emerging from recent literature in this field 
is a new form of welfare economics. These views also 
reflect a renewed emphasis upon institutional analysis. In 
part these new ideas are an attempt to apply orthodox 
price theory to concrete cases in an attempt to arrive at 
an ethical appraisal of given market situations. The tone 
of many of these expressions suggests that the basic 
problem of public policy in this area is an absence and/or 
confusion of ethical views rather than an inadequate under- 
standing of the structure and functioning of the economy. 

271 pages. $3.39. Mic 56-1072 
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THE EVOLUTION OF RICARDIAN ECONOMICS 
IN ENGLAND: A STUDY IN DISCIPLESHIP 


(Publication No. 12,416) 


Mark Blaug, Ph.D. 
Columbia University, 1955 


The school of Ricardo, which flourished in England be- 
tween 1820 and 1870, has long been regarded as the out- 
standing example of academic and popular “success” in 
the entire history of economic thought. The victory of 
Ricardian economics has been variously attributed to 
skillful dissemination, doctrinal inertia, vested interest in 
ideas, and the poverty of analytical and statistical tech- 
niques. In recent years much attention has been given to 
the existence of a utility school which ran counter to and 
partly infiltrated, the school of Ricardo; in consequence, 
some writers have gone so far as to deny the hegemony of 
Ricardian economics after 1830. 

The purpose of this study is to assess the nature and 
Significance of Ricardo’s influence on British economic 
thought in the generation after his death. The discussion 
is largely restricted to value and distribution theory, but 
the general conception of economic development, and the 
attitudes which it inspired towards institutions and public 
policy, is so integral a part of the tone and influence of 
Ricardo’s system that it cannot be ignored. Accordingly, 
controversies over poor laws, factory legislation, and corn 
laws are discussed as typical examples of the shifting 
policy-implications of Ricardian economics. 

The first chapter attempts to define the heart of the 
Ricardian system: the proposition that the production 
function in agriculture governs the general rate of return 
on investment and (in terms of units of “real value”) secu- 
lar changes in the distribution of income. It is the pres- 
ence of this element, rather than the special form of the 
labor theory of value which Ricardo employed to obtain his 





results, which characterizes a “Ricardian economist”. In 
this sense, Ricardian economics found its way into virtu- 
ally every treatise of the period; even those who dissented 
violently from Ricardo’s theory of value (such as Read, 
Scrope and Senior) emerged with identical conclusions 
about the pattern of economic growth and the policy- 
measures necessary to achieve a maximum rate of growth. 
One of the conclusions of this study is that there was a 
mainstream of economic thought in the period to which 
almost everyone subscribed. On the whole, it was the re- 
sult of the persistence of particular historical forces 
which provided Ricardian macroeconomics with an air of 
plausibility. This despite the fact that statistical data 
(available and known to all the leading economists of the 
day) contradicted most of Ricardo’s specific deductions 

as to the importance of diminishing returns in agriculture 
and its effects on the income of the respective factors 
through time. 

Since the Malthusian theory of gluts was, from the 
first, directed against Ricardo’s system, it is considered 
in detail in chapter two. The emphasis in this chapter is 
on the reasons for the survival of Say’s Law of Markets 
and its reconciliation with the phenomena of cyclical 
fluctuations in the writings of John Stuart Mill and Robert 
Torrens. Chapter three treats of the propagation of 
Ricardian economics in the 1820’s, the famous attack of 
Bailey, and the early signs of the analytical disintegration 
of Ricardo’s system in the hands of such disciples as 
James Mill and John Ramsay McCulloch. Controversies 
about population and wage-theory are reviewed in chapter 
four, which documents the temporary eclipse of the Mal- 
thusian theory of population in the 1830’s. Subsequent 
chapters analyze the impact of the so-called “Ricardian 
socialists”, the works of the “anti-Ricardians”, and the 
synthesis of the opposing currents in Mill’s Principles. 
His broadly philosophic and carefully hedged-about ver- 
sion of Ricardo effectively restored Ricardian economics 
to its former pre-eminence. 
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SOME IMPLICATIONS OF DEWEY’S THEORY OF 
KNOWLEDGE FOR THE STUDY OF ECONOMICS 


(Publication No. 16,059) 


Earl Scott Blankenship, Ph.D. 
The Ohio State University, 1955 


Economists of all persuasions profess to employ “sci- 
entific method” in their inquiries. On the face of things, 
their professions appear to be quite justified. Yet many 
persons besides the present writer have been struck by 
two easily demonstrated facts: (1) that classical eco- 
nomics cannot yield practical suggestions for coping with 
the real economic problems of our time; and (2) that the 





Keynesian economic analysis has shown itself fruitful of 
suggestions for coping with those problems. 

When two bodies of doctrine, both of which are inter- 
nally consistent, carefully elaborated, and plausibly related 
to empirical facts, differ markedly in apparent effective- 
ness, the suggestion is bound to arise that there must be 
some fundamental difference in the way of thinking—the 
method of inquiry—employed by each. 

The present study elaborates the hypothesis that the 
difference between the two systems lies largely in their 
assumptions as to the nature of knowledge. The purpose 
of the study is to examine Dewey’s theory of knowledge 
and classical and Keynesian economics to determine what 
relationships there are between Dewey’s conception of 
science and the methodologies employed in the economic 
analyses. Inasmuch as Dewey is regarded by many as the 
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foremost interpreter of scientific method and Keynes is 
generally recognized as having reconstructed some basic 
aspects of classical economics, any relationships that are 
revealed should have some significant implications for 
logical procedure in economic study. 

Dewey considers knowledge to be the product of compe- 
tent inquiries. Successful inquiry is its own logical vali- 
dation. Effective inquiry has revealed the logical condi- 
tions of scientific inquiry. Basically, these are (1) the 
use of empirical data to convert an indeterminate situa- 
tien into a definite problem; the use of conceptions to 
discriminate and order data and to frame hypotheses as 
practicable plans to solve the problem; and (3) the use of 
logical judgments to determine the necessary materials 
—social and physical—as means to the end-in-view of 
inquiry. 

The logic underlying classical economics rests on the 
conception that knowledge is embodied in universal propo- 
sitions or laws. There is the assumption that invariant 
relations hold among social materials. The development 
of economic science is assumed to be a matter of dis- 
covering the universal laws which govern economic 
phenomena. 

In the Keynesian economic analysis, fact-finding and 
conceptualization are employed co-operatively to formu- 
late a definite existential problem (unemployment) and to 
determine the logical means (specified modes of social 
interaction) to a solution. 

Dewey’s logical theory and Keynes’s method of inquiry 
are in appreciable correspondence. The mutual validation 
of the two is so extensive that it is quite defensible to say 
that Dewey’s theory provides a rationale for the actual 
inquiry and that the inquiry in turn (so far as it goes) em- 
pirically verifies the theory. 

The procedure of inquiry of classical economics has 
resulted in the formulation of a corpus of universal prin- 
ciples. Such conceptual subject-matter is inappropriate 
to inquiry into particular difficulties of culturally relative 
situations. 

The study attempts to demonstrate the close relation- 
ship between the logical criteria of Dewey’s conception of 
science and Keynes’s procedures of inquiry. It goes on to 
conclude that economic study can become scientific only 
insofar as certain crucial logical conditions are fulfilled, 
among which are the following: 


(1) Inquiry must be into actual social disjunctions; for 
knowledge, being the necessary instrument for the 
reconstruction of experience, can be scientific only 
on the basis of empirical validation. 


Conceptions must function as the instruments for 
ordering data and constructing hypotheses. 


Factual materials must be used to define problems 
and test hypotheses. 


Value-judgments are necessary to determine the 
logical means to an end-in-view. 
216 pages. $2.70. Mic 56-1074 


LIBERAL ARTS DEGREES IN JESUIT COLLEGES 
OF ARTS AND SCIENCES IN THE UNITED STATES 


(Publication No. 15,972) 


Laurence V. Britt, S.J., Ph.D. 
University of Minnesota, 1955 


Major Adviser: M. G,. Neale 


Purpose of the study: Intended to be descriptive rather 





than analytic, this study was designed to ascertain the de- 
gree programs offered in Jesuit colleges of arts and 
sciences in the United States, the general and specific 
objectives of such programs, degree requirements, and the 
degree programs taken by representative graduates. 


Method of the study: Twenty-four colleges were included 





in the study, which consisted of two main parts: (1) a 
catalog analysis of degrees offered, degree objectives, and 
degree requirements; and (2) an analysis of the academic 
records of representative samples of graduates of the 
various degree programs in 1939 and 1948. The method of 
random, stratified sampling was chosen, to make the sam- 
pling as representative as possible. Academic records 
were obtained for 100 per cent of the graduates selected at 
random in 27 samples and for 62.5, 66.7, and 95.1 per cent 
in the remaining three. 


Summary and conclusions: As might have been expected 








in a study concerned with Jesuit colleges, institutional 
homogeneity, despite some real differences, revealed it- 
self in many phases of the study. The analysis of both 
catalogs and academic records showed rather striking 
Similarities among the institutions on practically all major 
points. The colleges were found to have followed a rather 
common pattern in the formulation of objectives, both 
general and specific, and, in large measure, to have agreed 
on the major curricular means for their attainment. 

With respect to objectives, the study revealed the fact 
that definitions of objectives, while obviously consistent 
with the Jesuit philosophy of education, tended to be too 
general. Specific objectives of presumably different de- 
gree programs were, for the most part, too general to 
serve as a basis for differentiating degree programs. 
There was some evidence that degree programs had been 
multiplied beyond necessity and could, in many cases, be 
substantially reduced. 

The catalog analysis of degree requirements showed 
that these Jesuit institutions had continued along tradi- 
tional, rather conservative lines, with emphasis on pre- 
scription, particularly in the fields of English, foreign 
language and literature, history, philosophy, religion, and, 
to a somewhat less extent, natural science and mathe- 
matics. Latin was found to be the only distinctive require- 
ment of the A.B. program. Otherwise, except for minor 
exceptions, explicitly indicated subject requirements for 
the various degrees appeared to provide only slight basis 
for differentiation of degrees. 

The analysis of academic records of representative 
graduates revealed programs of study that were, in most 
respects, consistent with the stated catalog requirements. 
Apart from the consistent appearance of Latin on records 
of A.B. graduates and of specific concentrations resulting 
from the major fields elected, it was found that the course 
work taken by typical graduates in different degree 
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programs was scarcely sufficiently different to differen- 
tiate the degree programs that had been followed. The 
regularity, however, with which similar course patterns 
appeared on transcripts, suggested the rather widespread 
conviction among the faculties of these colleges that cer- 
tain academic course sequences were capable of contrib- 
uting rather uniquely to the attainment of objectives. 


Recommended Research: The present study indicated that 
further research will be necessary to permit more con- 
cise, practical definition of objectives, to determine the 
number of degree programs that should be offered, and to 
establish the objective validity of specific courses and 
course sequences as prescribed means to the attainment 
of general and specific objectives. 

582 pages. $7.28. Mic 56-1075 





RELATIONSHIPS OF SELECTED CHARACTERISTICS 
OF GRADUATE STUDENTS TO LATER SUCCESS 


(Publication No. 14,762) 


William Howard Clements, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Professor Glen G, Eye 


The chief purpose of this study was to find measurable 
characteristics of graduate students in education that are 
related to their success as doctoral students and to meas- 
ures of success following graduate education. The cri- 
teria and procedures used in the selection and promotion 
of Ph. D. students in the Department of Education at the 
University of Wisconsin were examined in an attempt to 
determine their adequacy. 

Twenty-seven characteristics were studied in an at- 
tempt to determine their value in predicting later success. 
These characteristics were measured or identified, or 
could have been measured or identified at the time appli- 
cation was made for admission. 

Four measures of success in graduate work were used: 
admission to the doctoral program, performance on the 
preliminary examination, the achieving of the doctor’s 
degree, and whether or not the thesis was published. 

A statement of purposes was used as the basis for 
establishing criteria for success in the field following 
graduate study. The selected criteria include items such 
as listing in Leaders In Education, whether or not the 
individual had done editing of professional publications, 
productive scholarship as measured by number and volume 
of writings listed in Education Index, present income 
bracket, and degree of satisfaction with one’s present 
position. 

Two populations consisting of applicants for admission 
to the Ph. D. program in education were chosen for study. 

The extent and direction of relatedness between charac- 
teristics and success in the field, and among the various 
success criteria were examined with the use of two-way 
contingency tables, mean scores of subgroups, correla- 
tions, and tables of percentages. 

Following are some conclusions and proposals re- 
sulting from the investigation: 

(1) The Department of Education is right in considering 











Several kinds of data when determining who should be 
admitted to the doctoral program. 

(2) The Department of Education is justified in refusing 
to accept all of the persons who apply for admission. 

(3) Age is sometimes a handicap to doctoral students 
who are 40 years old or more at the time of admission. 
Several years of professional experience appear to be 
desirable. 

(4) It is important that the individual distinguish him- 
self as an outstanding scholar before being admitted if he 
is likely to be a successful doctoral student. 

(5) The fact that undergraduate honors and previous 
publications are more closely or consistently associated 
with most of the proposed measures of success than are 
measures of scholarship suggests that outstanding success 
depends on much more than scholastic ability. Evidently 
there must be a desire to excel. 

(6) The tests used to help in screening applicants all 
had some discriminative value for most of the proposed 
measures of success. 

(7) Earning one’s way through college appears to be a 
measure of drive. 

(8) The preliminary examination appears to serve a 
useful purpose in the doctoral program. 

(9) A critical thinking test appears to be useful in 
identifying persons who would have trouble with the pre- 
liminary examination and with the Ph. D. program in 
general. 

(10) Lack of finance is one reason why some apparently 
outstanding scholars who are admitted do not complete the 
doctorate. This may also be the reason why some other 
outstanding individuals do not apply for admission. Re- 
cruitment of outstanding scholars as Ph. D. candidates 
may be advisable and might be facilitated by providing 
scholarships for selected individuals. 

(11) In summary it appears that most of the admission 
and other selection procedures employed by the Depart- 
ment of Education have merit when evaluated in terms of 
Departmental objectives as they have been defined for this 
study. 615 pages. $7.69. Mic 56-1076 


AN ANALYSIS OF CERTAIN FACTORS INVOLVED 
IN THE TRANSITION OF HIGHLINE HIGH SCHOOL 
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EDUCATION, AND THE ARMED SERVICES 


(Publication No. 15,696) 


Anna Mary Durning, Ed.D. 
University of Washington, 1955 


Supervisor: Dr. John E, Corbally 


An important phase in the continuous process of educa- 
tion is that involving the transition from secondary school 
experiences to vocational pursuits following graduation. 
Awareness of the need to discover ways of successfully 
bridging the gap between these two steps provided motiva- 
tion for the present study. 

Highline High School graduates of 1950, 1951, and 1952 
were selected as subjects of an inquiry to those who had 
been through the process recently; their employers, 
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educators, and armed service personnel were subjects of 
a companion questionnaire to those who had had direct ex- 
perience with the transition of these graduates to further 
vocational opportunities. An attempt was made in the first 
investigation to establish the status of the former students 
within a year following graduation and to solicit their 
opinions on the vocational guidance provided to prepare 
them for these initial activities. The second inquiry sent 
as a result of findings in the status survey requested 
preferences of their employers, educators, and armed 
service supervisors regarding habits and abilities needing 
the most emphasis and ways in which the high school might 
co-operate effectively with them. 

Eight hundred and thirty-five graduates were sent 
questionnaires of which approximately seventy-three per 
cent were returned. Results of the status section showed 
that more than three fourths of the respondents were em- 
ployed or continued their education within a year following 
graduation with an almost equal number in each category. 
Sixteen per cent entered the active armed services and the 
remaining four per cent were girls who married and estab- 
lished homes. 

Of the one hundred and twenty-seven employers who 
were sent questionnaires about sixty-four per cent re- 
sponded. Eighty-six per cent of the one hundred twenty- 
one educators returned inquiries, and ninety-six per cent 
of the twenty-five service personnel who were contacted 
replied. 

This entire treatise was organized on the basis of two 
fundamental aims of the National Vocational Guidance 
Association: 

1. To assist individuals in choosing, preparing for, 
and entering upon occupations 

2. To secure better cooperation between the school 
on the one hand and the various commercial, industrial, 
and professional pursuits on the other hand 

A few important discoveries and conclusions resulting 
from an analysis of responses will be presented briefly 
with these objectives in mind. 


Assistance in choosing vocations. According to gradu- 
ates, the greatest guidance need at Highline was for 
assistance in establishing general vocational goals. Those 
who continued their education or who entered the armed 
services were particularly conscious of the lack of counsel 
in helping them to know themselves better and to discover 
the opportunities most suitable for their abilities, inter- 
ests, and personalities. To meet this challenge, an action 
research project for the purpose of initiating a systematic 
vocational guidance program as part of the existing cur- 
riculum was one of the foremost recommendations of the 
writer. 











Assistance in preparing for vocations. There was con- 
siderable discrepancy of opinion as to the effectiveness of 
preparation at Highline for further vocational pursuits. 
Women engaged in clerical work were generally appreci- 
ative of the training they received. However, respondents 
who continued their education were bitterly critical of 
their preparatory background particularly in English. One 
of several possible recommendations for improving this 
weakness was suggested by the respondents themselves 
and is also practiced in many school systems with special 
provision for the mentally retarded and the gifted. It is 
the idea of segregating students for their senior language 














arts classes on the basis of their general vocational plans 
in order that they may gain skill in communication appro- 
priate for their subsequent needs. 


Assistance in entering further vocational pursuits. 
This phase of guidance was given credit for the most im- 
provement by all types of respondents. Again, those em- 
ployed were the most satisfied, while the others main- 
tained that there was still great need for further help of 
this nature. Desire was expressed for more extensive 
reading material and counsel regarding colleges, universi- 
ties, specialized schools, armed service opportunities, 
and scholarships. 








Securing better contact and co-operation between the 
high school and further vocational opportunities. Sur- — 
prising agreement was evident between responses by 
employers and service personnel regarding qualities and 
abilities they believed needed emphasis during high school. 
Both claimed that graduates today lack a “sense of respon- 
sibility,” “initiative,” and “pride in doing work well.” 
They also rated “reasoning logically” and “following di- 
rections” as the abilities needing more development than 
technical skills or such fundamental tools as arithmetic 
and spelling. 

An important part of this inquiry yielded useful infor- 
mation on the transmission of data from the high school 
record. Employers and service personnel were consistent 
in their desire for summaries of graduates’ personalities 
in contrast to the educators who preferred more objective 
information. The latter considered the transcript of all 
grades the best single contribution the cumulative record 
could make during the process of admission to college. 

The foregoing comprise but a few of the findings from 
the two types of inquiries basic to this study. Whatever 
value they may have after discounting limitations inherent 
in all such “opinion” investigations, they have provided the 








' Opportunity for those who were intimately involved in the 


education at Highline High School to assist in determining 
its objectives and offerings. Profiting from the experience 
of those who have attended the high school and of those who 
have guided and supervised them during the year following, 
it is hoped that future Highline graduates will be able to 
enjoy a more smooth transition to the next step in their 
progress toward vocational success. 

341 pages. $4.26. Mic 56-1077 
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PURPOSE: The major purpose of this study is todetermine 
the kind and amount of information concerning specific 
articles of family clothing that is available in adver- 
tising and to use the information in this construction of 
a college course in clothing. 
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METHOD OF RESEARCH: A total of 5,146 advertise- 
ments were analyzed from six Missouri newspapers, 
nine magazines allied with pattern sales, and four mail- 
order catalogues, to determine the kind and amount of 
clothing information available to the consumer-buyer in 
clothing selection and construction. On the basis of the 
foregoing data, the training, and the experience of the 
writer a college course in clothing was constructed. 


SUMMARY: 1. The 5,146 advertisements were classified 
with 88 per cent pertaining to ready-made clothing 
and 12 per cent to home sewing supplies. Of the 88 
per cent ready-made clothing, men’s clothing had a 
sub-total of 25 per cent, women’s clothing a sub- 
total of 53 per cent, and children’s clothing a sub- 
total of 10 per cent. 


. A number of buying appeal factors appeared in the 
advertising of family members’ clothing at the 
various price levels. The largest portion of the 
advertisements included factors of trade marks, 
fibers, finishes, and size with less emphasis given 
to the care of clothing and to guarantees. Similar 
factors of appeal were included in the advertise- 
ments of fabrics and of ready-made clothing. 


. The amount of information given in advertising for 
men’s, women’s, and children’s clothing appeared 
to be similar. The degree of relationship between 
the frequency of information given in advertising 
for men’s and women’s clothing was less than a 
Similar comparison of men’s and children’s cloth- 
ing, and for women’s and children’s apparel. 


. The greatest amount of clothing and textile infor- 
mation was given in advertising for the low and 
moderate priced garments. 


For home sewing supplies, the pattern advertise- 
ments ranked highest with the greatest number of 
patterns being sold at the low price level. 


. The advertisements showed a higher percentage of 
natural fibers being used in the manufacturing of 
ready-made garments than the synthetic fibers or 
the blends of two or three-fibers. The advertise- 
ments showed more garments and fabrics for home 
Sewing being made of the cotton fiber at the low 
price level, with wool ranking highest at the mod- 
erate and higher price brackets. 


. More garments were made of rayon than the other 
synthetic fibers for men’s apparel, while nylon was 
the most often mentioned synthetic fiber for 
women’s clothing at the low and moderate price 
brackets. 


. The finishes used for the ready-made garments 
varied in importance according to the nature of the 
garments, fibers used in the fabric, and the family 
members’ garment. For the total garment adver- 
tisements, dimensional stability ranked highest with 
wrinkle recovery second. For the fabric adver- 
tisements, dimensional stability ranked first, 
colorfastness second, and wrinkle recovery third 
in importance. 


. Information regarding care of clothing and fabrics 
was not always included in the advertisements of 





the three media. The greatest amount of informa- 
tion was included with the lower priced garments. 


. A great number of size combinations were given 
for family members’ clothing which indicated little 
standardization in sizes or similarity of size be- 
tween the manufacturers of garments. 


The type of construction feature used in making the 
garments varied with the article of clothing and the 
family member. 


. A few of the advertisements of garments and home 
Sewing supplies included information regarding 
guarantees or seals of approval. 


IMPLICATION: On the basis of the foregoing data, the 
training, and the experience of the writer a college 
course was constructed. 

239 pages. $2.99. Mic 56-1078 
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This study was undertaken to obtain an inventory of 
electrical content desirable for industrial arts instruction 
in the secondary school. 

Two basic steps were involved in the initial develop- 
ment of the electrical inventory. First, the objectives for 
secondary school electricity were evolved in explicit and 
precise terms through expanding and characterizing the 
nine American Vocational Association (A.V.A.) objectives 
for industrial arts. Second, the electrical course objec- 
tives were given added meaning by the addition of items of 
electrical content described in behavioral terms and ob- 
tained from an analysis of the field of electricity as it 
applied to secondary school pupil’s interests and needs. 
These steps were initially taken by the writer on the basis 
of his teaching experience and following an extensive re- 
view of the literature. Evaluation of the tentative inven- 
tory and development of a final inventory was accomplished 
through two groups of experts referred to as Consultants 
and Critics. 

The review of the literature included a perusal of twenty 
theses, twenty-two city and state courses of study, twenty- 
three popular textbooks, and five current periodicals cov- 
ering a ten-year span from 1944-54. Numerous “How-to- 
do-it” pamphlets and booklets were examined for interests 
and trends of electrical activities of youth and adults. A 
review of curriculum references was made as an aid in 
designing a method for conducting the study. 

The tentative electrical inventory contained 170 
behavior-change statements characterizing the industrial 
arts objectives in terms of secondary school electricity 
for beginning and advanced courses. These statements 
were further clarified by including 865 items of electrical 
content. Ten consultants (selected college teachers of the 
subject) checked the inventory for omissions, technical 
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accuracy, and semantic problems involved in stating 
objectives and content items in behavioral descriptions. 
They also checked the items as possible goals for junior 
or senior high school pupil learning outcomes. 

After consultant evaluation, the inventory was revised 
and sent to 105 critics (outstanding secondary school 
electrical teachers in 37 states) who evaluated the items 
in terms of their desirability as goals for junior or senior 
high school instruction. Eighty-one inventory-question- 
naires were returned and seventy-five usable ones em- 
ployed in the final tabulation and classification process. 
Out of 57,425 possible reactions that were given to the 
inventory by the seventy-five critics, less than 1.5 per 
cent of the evaluations were marked as not meaningful 
enough for evaluation. For the earlier consultant evalua- 
tion this was over six per cent indicating the initial evalu- 
ation was worthwhile. 

Reactions from the critic group formed the basis for 
keeping or rejecting an item in the final inventory. If an 
item was judged as a desirable goal for the particular 
grade level by sixty per cent or more of the critics, it was 
retained and so classified. In certain instances the reac- 
tions of the critics indicated that some of the items could 
be included as goals for either junior or senior high school 
and this classification was provided in the final inventory. 

The final inventory contained 151 statements and 729 
items and was presented in terms of a three-fold classifi- 
cation: J-- meaning the item was desirable as a goal for 
a beginning course, one semester, junior high school; 
J-S-- the item was a desirable goal for either junior or 
senior high school; S-- desirable for an advanced class, 
senior high school. 

The final electrical inventory developed in this study 
is not to be considered as a course of study, but as a basic 
tool which can be of value for a variety of instructional 
purposes, including course planning, development of eval- 
uation instruments, and preparation of instructional ma- 
terials. In like manner it should be valuable for super- 
visory purposes and electrical teacher education planning. 

313 pages. $3.91. Mic 56-1079 
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The Problem 

The purpose of this study was to present a set of pro- 
posed purposes of secondary education for Greenbrier 
County, West Virginia secondary schools based on the 
accepted purposes of secondary education as identified 
by: (1) writers of educational literature since 1900; (2) 
member schools of the North Central Association of 
Colleges and Secondary Schools of West Virginia; (3) edu- 
cational leaders of Greenbrier County; (4) the public of 
Greenbrier County; and (5) state agencies of West Virginia 
influencing public thinking on educational matters. 


Methods and Procedures 
Literature in the field of secondary education since 








1900 was analyzed for statements of purposes of secondary 
education. Books, pamphlets, written speeches, and maga- 
zines were the major sources. Nine sets of purposes of 
secondary education were selected from literature in- 
cluding the Ten Imperative Needs of Youth. Each set of 
purposes was analyzed in terms of the Ten Imperative 
Needs of Youth. 

All member schools of the North Central Association 
of Colleges and Secondary Schools in West Virginia were 
requested to send the investigator a statement of purposes 
of secondary education as conceived by the school and filed 
with the state chairman. 

The educational leaders of Greenbrier County which 
included the County Superintendent and his staff, the high 
school principals and their faculties, the elementary prin- 
cipals and their faculties, and other leaders interested in 
education submitted written statements of what they con- 
ceived to be the purposes of secondary education. 

The occupational public of Greenbrier County submitted 
their conceptions of the purposes of secondary education. 
A stratified sampling of one-twentieth of the occupational 
public listed in each occupational group in the county was 
interviewed to obtain these responses. An Interview Guide, 
“The Purposes of Secondary Education,” was employed. 
The guide contained forty-nine questions, each of which 
showed relationship to an Imperative Need. 

Letters and bulletins from the state agencies relating 
to educational matters were examined. 

The study analyzed the reports and recommendations 
of the Commission on the Reorganization of Secondary 
Education, the American Youth Commission, the Com- 
mittee on Orientation of the National Association of 
Secondary-Principals, and the Educational Policies Com- 
mission. Written statements from recognized educators 
setting forth purposes of secondary education were ana- 
lyzed. The Ten Imperative Needs of Youth were used as a 
guide in the preparation of a set of purposes of secondary 
education for Greenbrier County high schools. In some 
instances there is close agreement between the set of 
proposed purposes and the Ten Imperative Needs of Youth, 
while in the case of other statements of purposes, the 
Greenbrier County set omit and/or expand the list as 
indicated by the Ten Imperative Needs of Youth. 


Findings 

Nine of the Ten Imperative Needs were included by all 
eight set of purposes mentioned in literature. Reports of 
the North Central high schools of West Virginia showed 
that these schools were in accord that the Ten Imperative 
Needs of Youth are acceptable purposes of secondary 
education. 

Responses from educational leaders and the occupa- 
tional public of Greenbrier County indicated strong accept- 
ance of these needs as purposes of secondary education. 
The state agencies gave their support to these needs. 

The study reported the development of a set of pur- 
poses of secondary education for the high schools of 
Greenbrier County that included: 





Fundamental skills in basic tool subjects 
. Vocational competency 
Physical and mental health 
. Leisure-time needs and interests 
. Economic efficiency 
. Social and civic efficiency 
Personal living (moral and spiritual) 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION 691 





Family life education (home making, family 
relation, etc.) 
. Scientific knowledge and its relation to man 
. International understanding and appreciation 
211 pages. $2.64. Mic 56-1080 
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AND DISADVANTAGES OF THE 
COLLEGIATE CERTIFICATE IN VIRGINIA 


(Publication No. 16,042) 


Albert Henry Shuster, Jr., Ed.D. 
University of Virginia, 1955 


The primary purpose of this study was to identify and 
to appraise the contributions and disadvantages, if any, to 
education in Virginia of the practice of issuing the Colle- 
giate teaching certificate. To make such an appraisal 
answers to questions such as the following were deter- 
mined: What kinds of institutions were attended? What 
were the reasons for entering teaching? What were the 
reasons for not taking professional courses? What were 
the teaching weaknesses and strengths? How many 
teachers dropped out of teaching ? 

The procedures used in collecting information were: 
(1) study of certification requirements in all states, (2) a 
study of related literature, (3) conferences with the Vir- 
ginia Coordinator of Teacher Education and others, and 
(4) the development and administration of four question- 
naires. 

The source of essential data were from 179 teachers, 
or approximately 29 per cent of Collegiate Certificate 
holders issued certificates and employed during 1949-50. 
Responses were received from 359, or 81 per cent of the 
441 secondary school principals, fifty-eight, or 83 per cent 
of the sixty-nine general and high school supervisors and 
directors of instruction, and eighty-eight, or 80 per cent 
of the 110 division superintendents in Virginia. 

The importance of the study to educational research is 
found in the widespread attention focused on the quality of 
teacher preparation during the past decade. Criticisms of 
teacher preparation have been largely based on the: (1) 
amount of professional courses required, (2) placement of 
professional courses in the training program, and (3) 
amount of general and specialized education needed by 
teachers. 

The State of Virginia has been issuing for nearly fifty 
years, a non-professional license to teach, to college 
graduates who meet certain personal qualifications, but 
who do not meet the professional requirements of the 
Collegiate Professional Certificate. The Collegiate Cer- 
tificate is a four year non-renewable certificate to teach 
in the secondary schools. It is currently the only non- 
professional certificate issued in the nation to college 
graduates. Therefore, this study might indicate some of 
the possible results, should current efforts to curtail pro- 
fessional training become widespread. 

The facts revealed in this investigation indicated that 
83 per cent of the Collegiate Certificate holders studied, 
were graduates of liberal arts colleges. Of the 179 
teachers responding in the investigation 67 per cent de- 
cided to teach after college graduation, but only 43 per cent 





of the respondents remained active in the profession be- 
yond the four year valid period of the Collegiate Certifi- 
cate. The teachers indicated methods of teaching, under- 
standing of children, and problems of discipline in that 
order were their greatest teaching weaknesses; while 
knowledge of subject matter and interest in children were 
reported by sixty-eight and fifty-seven teachers respec- 
tively, as teaching strengths. Less than one-fourth of the 
teachers reported receiving the desired amount of super- 
vision from the principal as a beginning teacher. Approxi- 
mately three-fourths of the supervisors, and two-thirds of 
the principals believed beginning teachers with the Col- 
legiate Certificate required more of their time for super- 
vision than teachers with the Collegiate Certificate. 
Ninety-one per cent of the principals and 73 per cent of 
the supervisors and all the superintendents responding 
preferred to work with beginning teachers who were pro- 
fessionally trained. Fifty-four per cent of the superin- 
tendents believed more prospective teachers would seek 
professional training and thus more professionally 
qualified teachers would be available, if the Collegiate 
Certificate were eliminated. 

Evidence based on the data seem to indicate the fol- 
lowing, that the: only contribution of the Collegiate 
Certificate is more classrooms are staffed with college 
graduates during the teacher shortage; factors which 
contributed to unsuccessful teaching were inadequate skill 
in teaching and inadequate knowledge of children; teachers 
were not assigned where their recognized teaching 
strengths could be utilized; teacher education programs of 
the colleges included in this study need revision; and 
Collegiate Certificate holders required disproportionate 
amounts of supervision were considered the disadvantages 
of the certificate. Since the disadvantages far outweigh 
the advantages, it is recommended that the Collegiate 
Certificate be discontinued. 
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This study represents a survey to discover trends in 
the objectives, content, and emphasis in the teaching of 
American history in the senior high school since 1890. 
Answers to this problem were sought from the reports of 
national committees, the contents of courses of study, the 
statements of recognized leaders in educational literature, 
and from statements and content in American history 
textbooks. 

Reports and recommendations of national committees 
and commissions on history and social studies were 
studied in detail to reveal trends in history teaching since 
1890. Although it was possible to include all reports of 
national committees, the same procedure could not be 
used in the case of textbooks. Some form of random 
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sampling seemed essential to reduce the large number of 
books published between 1890 and 1955 to a manageable 
size. Such a procedure resulted in the selection of forty- 
two authors and eighty-four of their textbook editions, the 
basic samples from which all of the textbook analyses 
were made. The portion of the study devoted to courses 
of study had to be limited to those courses of study which 
were available for loan or examination. No attempt was 
made to apply random sampling procedures to courses of 
study because of the dearth of material available. The 
findings from the courses of study were looked upon as 
“specimens” rather than samples from any known popula- 
tion. The files of professional history and social studies 
journals were examined for utterances of educators, pio- 
neers in the field of the secondary school curriculum. 
The findings from professional journals were considered 
to be “specimens” rather than “samples”, since random 
sampling procedures were not considered feasible. 

Findings: (1) Throughout the period, American history 
was recognized as a very important subject in the senior 
high school curriculum and was recommended for place- 
ment in grade eleven or twelve, depending upon other of- 
ferings in the social studies curriculum. (2) Various 
committees recommended that American history be limited 
to certain areas of special importance, minimal informa- 
tion, and skills. (3) Recent committees have agreed that 
no blueprint of courses in the social studies could be pre- 
pared in advance. (4) The size of American history text- 
books increased because of such factors as the growing 
content and the use of detailed study aids. (5) Objectives 
in courses of study were similar, if not identical, with 
those stated in textbook prefaces. (6) A tendency has been 
developing in many senior high schools to combine courses 
in American history with problems of government. In 
some instances such a course covered a two year period. 
(7) Findings in professional journals revealed too much 
was being attempted in the present American history 
courses. (8) American history continued to be a separate 
history course rather than a fused or integrated course. 
(9) An immediate overhauling of the entire social studies 
program did not appear feasible. (10) A trend to function- 
alize American history in terms of gaining an under- 
standing of current affairs was evident. 

Conclusions: (1) The objectives of American history 
reflect the changing philosophy of secondary education in 
general and of social studies in particular. (2) The ob- 
jectives of American history teaching showed the influence 
of changes or disturbances in the social order. (3) Recent 
professional journals emphasized the following purposes 
of American history teaching: to develop in the student a 
desire for the democratic way of life as well as a desire 
to apply the scientific method to problems in American 
life. (4) Textbooks and courses of study in American 
history evidenced a growing expansion in content. (5) The 
use of American history textbooks as source books rather 
than the traditional text was growing in emphasis. (6) 
There was considerable development in printed and mim- 
eographed courses of study in American history. (7) In 
general, textbooks and courses of study followed the 
recommendations of national committee reports con- 
cerning grade placement of the subject. (8) In the second- 
ary schools of the country increasing attention was being 
given to social and economic history, recent history, 
international relations, and America in a world setting. 
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FACTORS BEARING ON THE DEVELOPMENT AND 
UTILIZATION OF ENGINEERING AND SCIENTIFIC 
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aspects of engineers along the lines of management 
and/or technical research—By means of Case Studies 


(Publication No. 16,265) 


Samuel George Trull, Ph.D. 
Cornell University, 1956 


The development of engineers and scientific personnel 
in industry is influenced by many factors which are within 
or external to the individual. Some are capable of being 
altered in favor of more effectively developing the individ- 
ual engineer, while others are beyond his control. An 
investigation and definition of these factors would be help- 
ful to him in formulating his program for development. 

Although all the factors affecting development are not 
mutually exclusive in nature, an attempt was made to 
delineate them for selective observational purposes. While 
some are more influential than others, at certain times, 
all have a bearing on the developmental problems either 
directly or indirectly. 

As a result of interviews and discussions about the 
various factors influencing the development of engineers, 
both from the point of view of management and the engi- 
neer, the following specific factors, representing the con- 
clusions of current thinking, were obtained. This study 
addressed itself to these factors. 


Factors Pertaining to the Development of Engineers 





. Whether or not there is a Company Policy on the 
Development of Human Resources. 


The degree to which Developmental Methods (i.e. Job 
Rotation, Seminars, ...) and Techniques (i.e. Case 
Study, Lecture, ...) are available for the engineer. 


. Whether or not there is a climate in the industry 
which will stimulate interest in-- and use of-- the 
above tools. 


. What degree and form of motivation, both internal and 
external to the engineer, is desirable? 


. The fact that there is or has been a shortage of 
engineering personnel. 


Past and present trends in professionalization and 
licensing procedures of engineers. 


. The state or degree of unionization among engineering 
personnel. 


Level of administration, at which the engineer is 
operating, within the industrial situation. 


Personality factors of the individuals who are con- 
cerned with the development of the engineer and of 
the engineer, himself. 


10. Characteristics of the industry-company. 


Although the study concerned itself primarily with the 
managerial development of engineers and scientific per- 
sonnel already in industry, the technical development 
was covered in a limited manner. In the first part of the 
written material, current industrial practices and the 
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literature were reviewed On a broad plane. In the second 
part, the results of interviews and survey forms were 
presented to support the factors outlined above. 

421 pages. $5.26. Mic 56-1083 


THE SELECTION AND USE OF 
COMMUNITY RESOURCES IN THE 
SECONDARY SCHOOL CURRICULUM 


(Publication No. 16,043) 


Herman Mastin Williams, Ed.D. 
University of Virginia, 1955 


STATEMENT OF THE STUDY 


General statement of the study. This study is designed 
to show how community resources are selected and used 
in the curriculum of secondary schools. Although this 
study deals with the use of community resources in a par- 
ticular metropolitan area, the criteria established for the 
selection of resources may be applicable to any school- 
community program. In general this program emphasizes 
the fact that using the community as a laboratory tends to 
make learning effective because the student may experi- 
ence directly. 

In addition, this study attempts to bring into clear 
focus the underlying assumption that unless classroom 
teachers understand the background and characteristics 
of the community and unless they have the ability to select 
and to use those human and material resources that will 
make teaching experiences alive and meaningful, then any 
attempt to use community resources will be only incidental 
and ineffective. 

Reasons for the study. Specifically, the reasons for 

this study are presented as follows: 

(1) This study attempts to sharpen the focus on the 
selection and use of resources through a better 
understanding of the background, growth, charac- 
teristics, and activities of a community. 














This study gives the teacher a set of criteria in 
selecting resources in terms of the main purposes 
of education. 


The survey of human and material resources in 
the community points out to teachers where re- 
sources may be used in the various instructional 
areas of the community. 


The study gives teachers illustrative examples of 
how community resources have been used in actual 
classroom programs. This area of the study also 
includes those social understandings and skills 
derived from the practical use of resources. 


This study suggests ways of creating an organiza- 
tional framework for a resource-use program 
within a school system. 


METHODS AND PROCEDURES 


The first part of the study deals with the background 
and growth of Norfolk, Virginia as related to its commu- 
nity resources. This section of the study is divided into 





the following areas: (1) historical background, (2) popu- 
lation trends and community characteristics, (3) location 
and climate, (4) the port of Norfolk and international 
trade, (5) transportation, (6) industry, (7) commerce, (8) 
communication, (9) cultural opportunities, and (10) local 
and Federal government. Information for this section was 
secured from historical books and documents, Norfolk 
Chamber of Commerce, Norfolk Port Authority, discus- 
sions with business men and industrial leaders, and city 
and Federal officials. 

The core of the study deals with a survey of community 
resources and their use in the secondary school curricu- 
lum. Before the survey was initiated, a set of criteria 
(primary and secondary), based on the main purposes of 
education, was created to evaluate each resource. These 
criteria were then submitted to a five-man jury for criti- 
cism and correction. An explanation is given of the use of 
each resource in the various instructional areas of the 
curriculum that could be enriched by such resource. 
Material was collected by personal interviews with many 
resource people in the community. A letter, introducing 
the purpose of the study, was sent in advance of the inter- 
view to each resource person. 

The next part of the survey deals with illustrative 
examples of the use of community resources by classroom 
teachers. These examples are taken from actual class- 
room programs in which both teachers and students par- 
ticipated. The resource-use programs are evaluated in 
terms of the social understandings and skills that will be 
derived from such practices. 

Finally, the writer includes a discussion of the frame- 
work for organizing a resource-use program in a school 
system and individual school. Emphasis is placed on the 
relationship between curriculum building and the use of 
community resources. Material for this Chapter was 
secured from the general literature, typical examples 
from other school systems, and observations of workable 
programs within the Norfolk Public Schools. 


SUMMARY OF THE STUDY 


Since this study is concerned primarily with the survey 
of resources in the community, the following conclusions 
are apparent: 

(1) The intelligent use of resources is dependent on 

preplanning by teachers and students. 


(2) A community survey brings to light many re- 
sources in numerous areas. 


(3) Field trips carefully planned will give students 
vital learning experiences in their natural setting. 


(4) Resources should be selected on the basis of defi- 
nite criteria to determine their value and worth to 
the learning growth of students. 


(5) The selection anduse of human resources stimulate 
interest and create motivation inalearning activity. 


(6) The use of community resources produces many 
types of instructional materials - pamphlets, book- 
lets, brochures, reports, films, film strips, slides, 
specimens, exhibits, charts, maps, and the like. 


(7) A planned use of community resources gives school 
groups a better knowledge of their community and 
its growth. 
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In addition, this study has shown that community re- 
sources have already been used effectively in school pro- 
grams and that definite organization in the use of com- 
munity resources is a prime requisite for continued growth 
in this phase of education. 

251 pages. $3.14. Mic 56-1084 


THE COMPARATIVE VALUE OF DIFFERENT 
TYPES OF DEVELOPMENTAL READING 
PROGRAMS AT TENTH GRADE LEVEL 


(Publication No. 16,045) 


Grace Elizabeth Wilson, Ed.D. 
University of Virginia, 1955 


The purpose of this study was to determine the com- 
parative value in relation to the improvement of reading 
skills in a developmental reading program at the tenth 
grade level of two types of mechanical devices (the Key- 
stone Tachistoscope or the Renshaw Individual Tachisto- 
scope Trainer and the SRA Reading Accelerator), used 
individually or together as special aids; direct approaches 
to reading skills other than mechanical devices; a guided 
free reading program; and a certain prescribed course of 
study. Two forms of the Iowa Silent Reading Test (Ad- 
vanced Form) and the Diagnostic Reading Test (Survey 
Section) were used to determine the extent of improvement 
in reading skills. 

Twelve sophomore English classes of Highland Park 
High School, Dallas, Texas, participated in this experiment 
during the fall of 1954. The 290 pupils registered for the 
subjects, teachers, and periods of their choice during the 
preceding semester without any knowledge of the specific 
methods which would be used in each English class. 

The twelve classes were divided into six groups. Three 
groups used comparable literature units from the textbook 
and composition work, supplemented by mechanical de- 
vices. One used the Keystone or Renshaw Tachistoscope 
for fifty sessions of approximately thirty minutes each, 
one used the SRA Accelerator for fifty sessions of ap- 
proximately thirty minutes each, and one used both the 
Tachistoscope and the Accelerator for fifty sessions of 
approximately thirty minutes each. The time allotment 
included preparing for, participating in, and recording the 
results of the practice with the mechanical device. The 
books used with the Accelerator were chosen by the pupils 
from a classroom library. The tachistoscopic training, 
with few exceptions, was given in groups of twelve to 
twenty-four pupils. 

The fourth group used literature units from the text- 
book and composition work, supplemented by workbooks 
and other non-mechanical media for improving reading 
skills according to individual needs as indicated by the 
standardized tests. The fifth group participated in a guided 
free reading program in which the pupils exercised initi- 
ative in choosing books and shared their reading experi- 
ences in a variety of individual and group ways. The sixth 
group followed the regular course of study which, in ad- 
dition to textbook units, composition work, and parallel 
reading, included a one-minute weekly drill with easy 
material for the purpose of increasing speed and gaining 
insight into the importance of vocabulary growth. 


Initial and final scores on both standardized tests were 
reported for the 270 pupils who fell within the normal and 
superior I.Q. ranges and who were enrolled in school 
during the entire experiment. Average gains and losses 
were computed, and the analysis of covariance was applied 
to both subtests and median or total scores. 

It was found that all groups of both I.Q. ranges showed 
average gain in the Median score of the Iowa Test and in 
Rate and/or Total score of the Diagnostic Test. The 
normal I.Q. pupils showed a larger average gain than did 
the superior. 

The value of the Accelerator, used alone, in increasing 
rate on narrative material was shown by the average gain 
of 102 words per minute for the superior I.Q. pupils and 
80 words per minute for the normal I.Q. pupils. These 
gains were statistically significant. 

Tachistoscopic training as administered in this experi- 
ment did not effect a perceptible increase in rate. 

The guided free reading program cared for reading 
skills as well as or better than other methods except for 
rate and for vocabulary as tested by the Diagnostic Test. 
Supplemented by Accelerator training for rate and attention 
to vocabulary, this method was recommended for many 
tenth grade pupils. 182 pages. $2.28. Mic 56-1085 
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WHAT THE CITIZENRY KNOWS ABOUT ITS 
SCHOOLS: AN ANALYSIS OF FOUR UPSTATE 
NEW YORK CENTRAL SCHOOL DISTRICTS 


(Publication No. 16,302) 


Grace Gish Appleton, Ed.D. 
Cornell University, 1955 


Purpose of the Study 

The primary purpose of this study was to ascertain 
what the people of a central rural school district know 
about their public school, the areas in which best informed 
and in which least informed. The secondary purpose was 
to elicit their opinions on selected items pertaining to the 
school. A search was made for consistency of degree of 
knowledge among communities in four central rural school 
districts in upstate New York; any relationship between 
information and the number of years of residence in the 
school district, between information and occupation, and 
between parents and nonparents of children in school at 
the time. 





Method and Procedure 








A questionnaire consisting of 54 items supplemented by 
an opinionaire consisting of 15 items, was administered in 
person in four central rural school districts. The four 
schools were located in communities having somewhat 
common characteristics in size of school population, 
school district population, and occupational patterns of the 
adults who would be the respondents. The populations were 
relatively stable; no real crisis existed at the time in 
school - community relationships. By personal visitation 
to school superintendents and principals and, through them, 
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to the chambers of commerce, the presidents of the parent 
teacher associations and other local organizations common 
to the four communities, one-hundred respondents in each 
of the four communities were reached. An attempt was 
made to balance the number of men and women respond- 
ents and to include both parents and nonparents. Datafrom 
354 respondents were tabulated for item analysis. 

Questions comprising the questionnaire and the opin- 
ionaire were not arranged in any particular order or 
sequence. Before item analysis the 54 factual-type ques- 
tions were placed in six categories while the 15 opinion- 
type were extracted and analyzed as an opinionaire. The 
six categories were: (1) administration, (2) curriculum, 
(3) evaluation, (4) community participation, (5) physical 
plant, (6) finance. 


Summary 

In administration respondents in the four communities 
were best informed on those matters concerning which 
they had occasion to have first-hand experience such as 
reports of pupil progress, fire drill, Regents examina- 
tions, and specified age for admission to kindergarten. 
They were least informed on matters of school policy such 
as promotion, increments in salary for teachers, tenure, 
expulsion of a pupil, and school board business. 

Concerning curriculum all communities were best in- 
formed about a kindergarten for all children, and courses 
in homemaking and driver training. Confusion and mis- 
information were evidenced about classes for adults, the 
handicapped, and industrial arts courses. 

Evaluation answers revealed more consistency than 
inconsistency in degrees of knowledge of respondents. The 
use of the school building by the community, teacher certi- 
fication, and provision for safety were the items on which 
they scored highest. They were poorly informed on any- 
thing involving policy, and about the school health program. 

As to community participation, respondents were most 
familiar with the work of the parent teacher association 
while most confused about citizens’ advisory committees. 

With reference to the physical plant they conceded 
cleanliness as more than satisfactory but were relatively 
uninformed about playground equipment and fire hazards. 

In the area of school finance citizens were most un- 
certain about school bond issues. 

When the scores of parents and nonparents were com- 
pared, a significant t-value was found within communities 
but a non-significant t-value among the four communities. 
Nonsignificant t-values were found when ability to score on 
school information was compared with the number of years 
of residence in the school district. 

Applying Analysis of Variance to the total scores for 
all categories of questions in the four communities, the 
differences among respondents’ scores were nonsignificant. 

Analysis of the opinionaire confirmed the findings of 
the questionnaire which was that people in central rural 
school communities are relatively uninformed on school 
matters, particularly at the administrative and policy 
making level. 142 pages. $1.78. Mic 56-1086 








AN EXPERIMENTAL STUDY TO DETERMINE 
THE EFFECT OF A GUIDANCE TECHNIQUE 
ON THE MALE COLLEGE STUDENTS IN THE 
UPPER QUARTER OF THE FRESHMAN CLASS, 
ACCORDING TO THEIR ACE SCORES 


(Publication No. 16,056) 


Harold C. Ave, Ph.D. 
Bradley University, 1955 


This study attempts a scientific approach to the effect 
of a guidance technique upon the growth and behavior of 
the male students in the upper quarter of their class as 
compared with a control group that does not profit from 
the same guidance technique. 

Two groups of forty-three students were established as 
nearly similar as possible. They were matched as nearly 
alike as possible with respect to: 


1. ACE Percentile Rank 

2. High School Percentile Rank in Class 
3. Chronological Age 
4 


Number of Problems Based on the Mooney 
Problem Check List 


Personality Traits Measured by the Minnesota 
Multiphasic Personality Inventory. 


The students selected for the experimental group met 
each week for a discussion of a particular adjustment 
problem, or of several adjustment problems. Individual 
conferences were held with each student to discuss and 
help him with his problem or problems. 

The Chi-square statistical comparison and an analysis 
of the data growing out of the study was tabulated as 
follows: 


1. A comparison of the average grades earned by the 
experimental and control groups. 


A comparison of the proportion of the number of 
A’s, B’s, C’s, and D’s for each group. 


A comparison of the improvement on adjustment 
for each group. 


A comparison of the total Mooney Problem Check 
List scores. 


A comparison of the number of drop-outs in each 
group. 


The data revealed that the mean grade point average for 
the experimental group was higher than that of the control 
group. The Chi-square comparison showed no statistical 
significance between the two groups. The number of A’s 
earned by the students in the experimental group was 
higher than those earned by the control group. There 
were more F’s earned by the students in the control group. 
No significant differences between the two groups were 
tabulated when compared on personality traits as measured 
by the Minnesota Multiphasic Personality Inventory and 
the Mooney Problem Check List. There were three more 
drop-outs in the control group than in the experimental 
group. 

The general conclusion is that no statistical differ- 
ences were found which would indicate a positive effect 
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upon the grades and adjustment of the students in the ex- 
perimental group as compared with those in the control 
group. Although no statistical differences were found, 
each basis of comparison showed an advantage for the ex- 
perimental group. This additive effect leads to the hy- 
pothesis that the experimental group benefited from the 
guidance technique employed with them. 

126 pages. $1.58. Mic 56-1087 


SOME FACTORS RELATING TO 
THE LOSS OF TEACHERS FROM 
THE PUBLIC SCHOOLS OF MISSOURI 


(Publication No. 14,946) 


Joseph Grimsley Dunn, Ed.D. 
University of Missouri, 1955 


Major Adviser: W. W. Carpenter 


Purpose: The study, which was related to the over-all: 
problem of teacher supply and demand, sought possible 
answers to these questions: (1) Why did teachers leave 
the teaching profession in Missouri at the end of the 
1953-54 school year? (2) What was the personal and 
professional nature of teachers who left the profession 
in Missouri? (3) How did suggested answers to those 
questions obtained in the study compare with findings 
reported in similar studies completed in 1948? 


Method of Research: By means of an information blank, 
data were collected from former teachers who left the 
profession in Missouri at the end of the 1953-54 school 
year. Three thousand one hundred former teachers 
were contacted; 1,413 furnished information. 


Conclusions: 
1. The major dissatisfactions with the teaching profes- 

sion in Missouri, and the major factors—except 
for homemaking—which cause teachers to leave 
the profession in Missouri, could be at least partially 
overcome by legislation which would improve re- 
tirement benefits, tenure provisions, and the fi- 
nancing of the schools. 


. Inadequate salary was at least as important a major 
factor in the decisions of the former men teachers 
to leave the profession in Missouri at the end of the 
1953-54 school year as it was at the end of the 1946- 
47 school year. It was still the major factor in 
decisions of those women who did not enter home- 
making. 


. Major differences between former teachers of 1953- 
94 and those of 1946-47 were that former teachers 
of 1953-54 were five or six years younger and had 
five or six less years of teaching experience at the 
time they left the profession in Missouri than did 
their counterparts of 1946-47. 


. The former teachers who stopped teaching in Mis- 
souri at the end of the 1953-54 school year included 
a range of individuals from the most poorly trained 
and the most unprofessional to the most highly 
trained and the most highly professional. 





9. On the basis of the amount of professional training 
reported by former rural teachers, and on the basis 
of salaries received by them, it was indicated that 
rural children have less chance of having a well- 
trained, qualified teacher than do other children of 
the state. 


Recommendations: 

1. That all organizations and individuals concerned 
about education in Missouri make a concerted effort 
to convince the people of Missouri of the vital need 
of supporting, either by their direct votes or through 
their representatives, proposed school legislation 
which would have for its purpose the more adequate 
financing of the public schools. 


. That there be set up, in the State Department of 
Education, a continuing, permanent accounting sys- 
tem for all of the school teachers of the state, in 
order that the state may have, at all times, complete 
and accurate information concerning the teachers of 
the state. 


. That the state universities and colleges establish a 
unified, state-wide recruitment program, having for 
its purpose the securing of enough good, well- 
qualified teachers in future years. 


. That the General Assembly of the state enact a more 
adequate tenure law. 


. That the Missouri State Teachers Association con- 
tinue to investigate all possible means whereby 
teachers may be assured of more adequate income 
after they retire. 

300 pages. $3.75. Mic 56-1088 


A STUDY TO DETERMINE THE VALIDITY OF 
THE UNIFORM-ASSESSMENT ASSUMPTION IMPLIED 
IN THE USE OF CERTAIN MEASURES OF 
LOCAL TAXPAYING ABILITY IN ARKANSAS 


(Publication No. 16,306) 


Curtis Ray Garner, Ed.D. 
North Texas State College, 1956 


The problem of this study is to determine the validity 
of the uniform-assessment assumption implied in the use 
of certain measures of local taxpaying ability in Arkansas. 

The measures under consideration are the economic 
index and the assessment ratio. 

To determine the validity of the assumption, a sales- 
ratio study of seven Arkansas counties containing thirty- 
nine school districts was conducted as a field problem. 
The data consisted of the sales price and the assessed 
valuation of up to twenty-five pieces of property in each of 
the districts. The sales were selected at random from the 
Warranty Deed Record. The assessed valuation was ob- 
tained from the tax assessor. The sales were selected 
within the maximum period of January, 1954, through 
June, 1955. Nineteen fifty-four valuations were used for 
rural property, and 1955 valuations were used for city 
property because of Arkansas’ alternate-year assessing 
procedure. 
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The first three chapters of the report point out the 
necessity of measuring local taxpaying ability, and present 
a review of the development of the economic index and the 
assessment ratio. Particular reference is made to the 
Situation in Arkansas that indicates a need for the study 
--that situation being: (1) that the economic index as ap- 
plied on the school district level utilizes the uniform- 
assessment assumption; and (2) that the forthcoming ratio 
Studies of the Public Service Commission are designed to 
produce county measures which will be considered appli- 
cable to all school districts within the respective counties. 

Following the gathering of the data, the ratio of as- 
sessed valuation to sales price was computed for each 
county and for each district within the seven counties. 

The findings presented in the concluding chapters may 
be summarized as follows: 

1. Clark County was found to have a ratio of 10.10 per 
cent. The district ratios ranged from 8.25 per cent to 
14.65 per cent. 

2. Cleburne County had a ratio of 10.71 per cent. The 
district ratios ranged from 8.11 per cent to 15.36 per cent. 

3. Lee County’s ratio was 17.05 per cent. The ratios 
for the districts that yielded a satisfactory sample ranged 
from 19.76 per cent to 12.00 per cent. 

4. For Montgomery County the ratio was 7.90 per cent. 
The districts ranged from 6.43 per cent to 8.73 per cent. 

0. The ratio for Nevada County as a whole was 7.91 
per cent. For the districts of the county, the range was 
from 6.61 per cent to 9.92 per cent. 

6. Poinsett County’s ratio was 7.75 per cent. The 
districts yielding satisfactory samples produced ratios 
from a low of 6.34 per cent to a high of 10.60 per cent. 

7. Pulaski County had a ratio of 12.00 per cent. The 
individual district ratios ranged from a low of 9.12 per 
cent to a high of 13.93 per cent. 

The study concludes that the variation between the 
high-ratio and the low-ratio districts in each of the seven 
counties indicates that the uniform-assessment assumption 
is not based on facts. 

The report recommends that assessment studies of the 
Public Service Commission be made on a school-district 
basis, and that when adequate data are available school 
district ratios be considered as a measure of local tax- 
paying ability. 

Further study is recommended as a means of im- 
proving the technique of sales sampling for ratio studies. 

102 pages. $1.28. Mic 56-1089 


A STUDY OF SOME OF THE RELATIONSHIPS 
BETWEEN SIZE OF SCHOOL AND 
SELECTED CHARACTERISTICS OF 

STUDENTS, TEACHERS, AND PRINCIPALS 


(Publication No. 16,052) 


Morrill Melton Hall, Ed.D. 
The Florida State University, 1956 


Purpose: This study is for the purpose of learning 
more about students, teachers, and principals of high 
schools of different size. The problem may be stated as 
that of determining some of the relationships between size 
of high school and the following: 





1. Student characteristics and backgrounds 
a. Age 


b. Educational level of parents 
c. Economic status of family 


. Family’s attitude about education beyond 
high school 


. Desire to go to college 
. Understanding of strengths and weaknesses 


. Considerateness of teachers and friendliness 
of classmates as expressed by students 


h. Intention to go to college 


Items concerning teachers and principals 
a. Salary 


b. Age 
c. Training 
d. Experience 


Student scores on standardized tests 
. ACE Psychological scores 


. English scores 
. Social Studies scores 
. Natural Science scores 


. Mathematics scores 


. Combined achievement scores 


Types and Sources of Data: 

1. Information about student characteristics and back- 
ground was obtained from questionnaires filled out 
by seniors of participating schools. 





Test scores of seniors were obtained from the 
Board of University Examiners which administers 
the Florida Statewide Senior Testing Program. 


Data on teachers and principals came from the 
records kept by the Florida State Department of 
Education. 


Procedures: Thirty-five Florida white high schools 
were selected by means of a stratified random sampling 
technique. Coefficients of correlation were calculated for 
the rank-order size of school and the school average for 
each of the characteristics chosen for study. Coefficients 
of partial correlation, using five of the variables, were 
determined. In addition, the schools were placed into one 
of five size categories based on average daily attendance 
in grades ten through twelve, averages were obtained for 
each category, and t-tests were made to determine signifi- 
cant differences between averages. The size categories 
chosen are: under 50, 50-100, 101-300, 301-500, and 








over 500. 


Summary of Findings: Coefficients of correlation of 
.60 or above were obtained when size of school was cor- 
related with the following characteristics: educational 
level of parents, economic status of family, senior’s 
understanding of his strengths and weaknesses, senior’s 
intention to attend college, salary of teachers and of prin- 
cipals, ACE scores, and all achievement scores. 
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The t-tests indicated significant differences between size 
category averages in almost every case. 

Positive coefficients of correlation of less than .60 
were obtained when the following characteristics were 
correlated with size of school: family’s attitude about 
education beyond high school, senior’s desire to go to 
college, senior’s belief in his ability to do successful col- 
lege work, age of teachers, training of teachers and prin- 
cipals, and experience of teachers. 

Negative coefficients of correlation were obtained when 
size of school was correlated with the following character- 
istics: Age of seniors (-.55), considerateness of teachers 
(-.22), and friendliness of classmates (-.21). The t-tests 
indicated significant differences only at certain levels. 

Obtained coefficients of partial correlation indicate 
that there is little, if any, net correlation between size of 
school and average achievement of students. Differences 
in ability and in home and family backgrounds account for 
much of the obtained achievement differences. Of those 
factors considered in this study the three which are most 
closely associated with achievement, listed in descending 
order, are: scholastic aptitude as measured by the ACE 
Psychological test, educational level of parents, and eco- 
nomic status of family. Achievement, as such, is not an 
adequate criterion for measuring the effectiveness of a 
school. 

The average scores of a given school tend to fall into 
a pattern. While this pattern changes from school to 
school, the composite scores tend to increase as the size 
of the school increases. 

154 pages. $1.93. Mic 56-1090 


CRITICAL AREAS OF ADMINISTRATIVE BEHAVIOR 
OF ELEMENTARY SCHOOL PRINCIPALS 


(Publication No. 16,077) 


Odean Lot Hess, Ph.D. 
The Ohio State University, 1955 


Statement of the problem. The investigation was an 
effort to explore the relationship of the on-the-job behav- 
ior of elementary school principals to their over-all 
administrative effectiveness. After preliminary study, it 
was hypothesized (1) that the administrative behavior of 
selected principals could be described adequately within 
a framework of “critical areas of administrative behav- 
ior,” as suggested by staff members of the School- 
Community Development Study, The Ohio State University, 
and (2) that the administrative behavior of generally more 
effective principals and that of relatively less effective 
principals would differ significantly within this framework. 

Methods Used. Five district staff members were 
asked to rate independently all of the elementary school 
principals of a large city school system by quarters, ac- 
cording to general administrative effectiveness. Ten sub- 
jects, five each from the upper and lower quarters, were 
selected impersonally from among the composite jury 
ratings for study. Each subject was observed in action on 
three to five occasions for as long as an entire school day. 
What the subjects said and did was recorded in the form 
of behavioral anecdotes; whenever possible, their re- 
ported thinking also was recorded. 








A preliminary analysis of two hundred incidents was 
completed in order to develop category definitions and 
modify the original set of categories. One new area, 
Fostering Human Relations, was added, and the category, 
Making Policy, was broadened to Making and Maintaining 
Policy. 

Some 2,067 behavior descriptions were collected, 
analyzed, and classified as primary behavior inaccordance 
with the set of definitions developed to correspond with the 
critical areas of behavior. Another analysis of the inci- 
dents yielded 2,481 additional secondary behaviors, which 
likewise were classified. 

Tabulations were made of the classifications of the 
data according to categories, by individuals and groups of 
subjects. The similarities and differences in the behavior 
of the more effective and less effective principals were 
examined by means of the versatile Chi-square statistical 
technique. In the absence of adequate scales to evaluate 
the quality of behavior in the several categories, the 
character of the data for the two groups of subjects was 
described and documented in the report. 

Results. It was possible for the investigator to classify 
all of the primary and secondary behavior within the re- 
vised set of categories. A reliability test of the classifi- 
cation containing two hundred randomly selected items 
yielded a coefficient of reliability of .83 from the mean 
percentage of agreement of three independent check 
classifications. Use of the Chi-square technique revealed 
no significant differences between the check classifications 
and the researcher’s. A general consistency in the be- 
haviors was noted in all the classifications and for all 
individual subjects. 

Significant Chi-squares of differences between the two 
groups of subjects were found over the entire frequency 
distribution of behavior and in the area of Fostering 
Human Relations. The difference found in Fostering 
Human Relations was reinforced when the character of 
the data was analyzed. Other qualitative differences ap- 
peared in the areas of Appraising Effectiveness, Com- 
municating, Determining Roles, and Involving People, 
where the more effective principals exhibited a superior 
quality of behavior. The meagerness of findings on be- 
havior in three areas caused doubt as to their being 
critical. 

Conclusions. There seemed to be considerable evi- 
dence of the face validity of the modified category set of 
areas as a Classification system for describing adminis- 
trative behavior. The behavior of the two groups of sub- 
jects differed significantly within the modified framework 
of critical areas. The really critical areas of adminis- 
trative behavior were those encompassing interpersonal 
and intragroup relationships. 

Generally, the more effective principals were the more 
effective leaders in their groups, contributing more to the 
accomplishment of the central purposes of the school and 
to the maintenance of their groups’ structures than did 
their less effective colleagues. 
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THE DEVELOPMENT OF THE BRAZOSPORT 
KINDERGARTEN PROGRAM, FREEPORT, TEXAS 


(Publication No. 15,988) 


Gladys Field Polk, Ed.D. 
University of Houston, 1956 


It is the purpose of this study to reveal the steps in the 
development of the Brazosport kindergarten program. The 
scope of the study includes: (1) pointing out the contribu- 
tions kindergarten training can make to the education of 
the whole child; (2) describing policies and practices in 
the organization and administration of the Brazosport 
kindergarten; (3) presenting the aims and objectives of the 
kindergarten curriculum; (4) presenting existing programs 
and activities of the Brazosport kindergartens; (5) pointing 
out certain considerations basic to the establishment of a 
kindergarten program; and (6) recommending policies and 
procedures for further expansion of the Brazosport kin- 
dergarten program. 

Information was obtained through a review of publica- 
tions, works of writers in the field of kindergarten educa- 
tion, as well as observations and interviews in both public 
and laboratory school kindergartens. Schools visited were 
in Texas, Illinois, and Washington. 

In the Brazosport schools today the kindergarten is 
thought of as an important and almost indispensable 
foundation for the well-rounded education of five-year-old 
boys and girls. The kindergarten is not a place where 
things are done for children, but rather aclassroom where 
they can participate in interesting and worthwhile exper- 
ences. A well-organized kindergarten provides ideal 
opportunities for attaining better human relationships, 
individual responsibilities, and a greater variety of health- 
ful mental and physical activities. 

So that the children of the Brazosport area might have 
the opportunities described above, the Board of Education 
established in 1947 the kindergarten program as an inte- 
gral part of the public school system. Temporary quarters 
were found in the churches of the district after a great 
deal of effort and persuasion on the part of the writer. 
Teachers were recruited from the ranks of the primary 
faculty by promising special inducements of rest periods, 
free lunches, and maid service. Parent interest and ap- 
proval were stimulated by means of many conferences, 
talks to social, church, and civic groups. The employment 
of an excellent cook, who was well known and respected, 
proved to be an important factor in gaining parent support 
for the venture. The school board has at all times paid 
the salaries of the teachers and as the program developed, 
provided adequate and attractive classrooms. The matter 
of furnishing instructional supplies was partly the respon- 
sibility of the school board at the beginning, but has lately 
become the responsibility of the writer in the management 
of the weekly fee of $2.25 paid for food and instructional 
materials. 

From the beginning of the Brazosport kindergarten 
program up to the present time an effort has been made 
to adjust the curriculum to meet the needs of the individual 
child. The aims and objectives have centered around 
securing the growth and development of each individual 
child so that daily learning could become a process of 
personal growth. It was with this aim in mind that a full- 
day kindergarten program was instituted. Ample time 
was provided for an expanded curriculum which included 





daily those activities and experiences which contribute 
most to child growth and development. The above men- 
tioned considerations have seemed basic to the establish- 
ment of a kindergarten program. 

Regarding the further development of the Brazosport 
kindergarten program, the writer has made these recom- 
mendations: (1) Continue to add kindergarten units as the 
need for expansion becomes apparent; (2) Regard twenty- 
five children as a desirable class size, with thirty as a 
maximum load; (3) Needs of Negro children should be 
considered and kindergarten training provided for them; 
(4) All expenses of kindergartens should be paid by the 
school board; (5) Classes for non-English speaking 
children should be provided; (6) Kindergarten training 
should endeavor to meet individual needs of children living 
in Brazosport. 112 pages. $1.40. Mic 56-1092 


THE VALIDITY OF THE TEXAS ECONOMIC INDEX 
(Publication No. 16,308) 


Edgar Randell Simpson, Ed.D. 
North Texas State College, 1956 


The problem of this study was to determine the validity 
of the economic index as a measure of the relative tax- 
paying ability of local administrative units under the 
existing tax structure of Texas. Since the economic index 
is one of the two instruments which are so important to 
the financing of every school district in the state, and 
Since the index is a hypothetical measure, it should be 
studied at regular intervals. Therefore, the purpose of 
this study is to re-examine the economic index used in 
Texas school finance for the purpose of determining its 
validity. 

The determination of validity in this study is limited 
to a comparison of the legal index and its factors to a 
criterion index calculated upon true property values, as 
ascertained by the investigator through a study in twenty- 
five Texas counties of records and deeds pertaining to the 
sale of real property and to assessed valuation of such 
property for purposes of taxation. 

A theoretical evaluation is made of the Texas economic 
index. First, the six standards of Lee are applied to the 
Texas index and its factors. That application is followed 
by a review of Skipping’s analysis of the Texas index in 
1950 and a re-evaluation of his findings. The Texas index 
is then considered in the light of the new techniques of 
assigning weights by mathematical procedures. 

Also, the Texas economic index is evaluated by making 
a comparison of the index and each of its factors with a 
criterion index based upon actual property values as 
determined by the investigator in twenty-five representa- 
tive counties of the state. The true value of each county 
was determined by sampling sales, finding the ratio of 
assessed value to sale value, and applying that ratio to the 
total assessed value of that county. Then, upon the basis 
of the actual value of each county, a criterion index was 
calculated. This criterion index was used as a standard 
for judging the legal index, its factors, and other possible 
indexes and factors. The results of the comparison 
are reported in terms of “goodness of fit” and range 
of error. 
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It was found that assessed valuation fails to stand the 
test of a good factor for use in the Texas economic index. 
Likewise, scholastic population does not measure taxable 
wealth and is therefore an unsound factor to use in the 
Texas index. 

The income factor in the Texas index meets most of 
the tests of a sound factor to be included, except that its 
degree of validity as a measure of taxable wealth is low, 
and its weighting therefore should be considerably lower 
than the weight of 72 now provided for it by law. 

The Texas economic index fails partially to meet any of 
the six standards of a good index, and it fails entirely to 
meet two of those standards. 

Mathematical procedures cannot be used to assign 
weights to factors in the Texas index, because there is no 
criterion of true value. 

Due to its low validity, the Texas economic index is not 
a valid measure of true property value; therefore, it 
should be discarded as soon as a better measure of tax- 
paying ability can be found and adopted. 

It is believed that a better method of measuring tax- 
paying ability can be found in Texas by sampling sales of 
real property, determining assessment rates for taxation, 
finding the true value for each county, and calculating an 
index upon actual county values. 

115 pages. $1.44. Mic 56-1093 


A SURVEY AND APPRAISAL OF ORIENTATION 
PROGRAMS FOR NEW TEACHERS IN 
THE ELEMENTARY AND SECONDARY 
PUBLIC SCHOOLS OF OHIO 


(VOLUMES I AND II) 


(Publication No. 16,100) 


Evert Clark Strickland, Ph.D. 
The Ohio State University, 1955 


In recent years, hundreds of school systems throughout 
the United States have set up special orientation programs 
to assist new teachers in adjusting quickly to the school 
systems and to the communities. The major purposes of 
this study were (1) to survey and evaluate the orientation 
programs for new teachers in the public elementary and 
secondary schools of Ohio and (2) to prepare recommen- 
dations for the improvement of these programs. 

An extensive review of the educational literature pro- 
vided information for devising several questionnaires. A 
questionnaire was sent to superintendents of 36 selected 
school systems (noted for their orientation programs for 
new teachers) outside Ohio. Other questionnaires were 
sent to 1,051 Ohio school superintendents and 2,459 new 
teachers in the Ohio public schools. Usable replies were 
received from 29, or 81 per cent, of the selected school 
Systems. The number of usable replies from Ohio super- 
intendents by district were: city, 113, or 83 per cent; 
exempted village, 56, or 76 per cent; local, 392, or 52 per 
cent; and county, 71, or 81 per cent. The number of usable 
replies from the new teachers by district were: city, 662, 
or 52 per cent; exempted village, 92, or 56 per cent; and 
local, 488, or 48 per cent. 





Analyses of the responses from the new teachers pro- 
vided a list of 38 adjustment problems in the order of 
frequency encountered, information concerning the 
relative severity of each problem and the extent to which 
the school systems provided help with it. Analyses of the 
responses from the Ohio school superintendents and new 
teachers revealed the order of frequency in which 44 ori- 
entation practices were reported as being used in 561 Ohio 
school systems. The relative value of each practice was 
obtained according to the judgments of the superintendents 
and the new teachers. The analyses also provided the 
frequency order of certain obstacles encountered by super- 
intendents in developing orientation programs for new 
teachers and recommendations for overcoming these 
obstacles. 

Comparisons of the responses from the Ohio school 
superintendents and the superintendents of the 29 selected 
school systems, in accordance with twelve selected princi- 
ples, revealed that the organization and administration of 
the orientation programs in the selected school systems 
were far superior to those in the Ohio school systems. 

The findings showed that large majorities of the 561 
Ohio school superintendents and the 1,242 new teachers 
believed that organized orientation programs were neces- 
sary but only 37 per cent of the school systems provided 
such programs. The largest number of organized pro- 
grams reported were in the city school systems; the num- 
ber reported in the exempted village and local school sys- 
tems was much smaller. Many local school systems, 
according to the questionnaire answers, were too small 
for organized orientation programs. The most serious 
adjustment problems were in the area of supervision, and 
the least serious concerned adjustment to the community. 
The effectiveness of organized orientation programs was 
shown to be far superior to that of incidental orientation 
programs, but many incidental programs provided a con- 
siderable amount of help for new teachers. Many orienta- 
tion practices were used in some school systems that had 
no orientation programs as such. 

The chief weaknesses of the orientation programs for 
new teachers in the 561 public schools of Ohio as revealed 
by the study were as follows: new teachers were very in- 
frequently consulted regarding the items that should be 
included in the orientation programs; there was very little 
formulation of objectives and very little advance planning, 
particularly in the small school systems; most school 
systems failed to provide adequate assistance immediately 
after appointment of new teachers and during the first 
month of school or to integrate the orientation program 
with the supervisory program. 
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TEACHER PERSONNEL ADMINISTRATION 
IN SCHOOL SYSTEMS IN CITIES 
30,000 TO 60,000 IN POPULATION 


(Publication No. 16,245) 


Charles William Tritt, Ph.D. 
The University of Nebraska, 1956 


Adviser: Leslie L, Chisholm 


The purpose of this study was to determine the status 
and trends in teacher personnel administration in public 
schools of cities with from 30,000 to 60,000 inhabitants. 
On the basis of this study and the findings therein, sugges- 
tions for planning and administering an effective program 
of teacher personnel administration for schools in this 
population range have been developed. 

Review and summarization of recent writings in the 
field were the first steps taken in the study. From these 
writings were obtained the theoretical foundations under- 
lying basic personnel problems of teachers. Topics perti- 
nent to the area were studied. 

From personal visits with eighteen administrators in 
six states and from information on check lists provided by 
117 administrators in 45 states, trends and status of the 
organization of teacher personnel departments were ascer- 
tained. Current practices and projected practices were 
studied. 

The study shows that 76.85 per cent of the school ad- 
ministrators reporting consider professionally operated 
teacher personnel departments necessary and desirable. 
At present only 21.97 per cent of the reporting schools 
have such departments in operation. Administrators feel 
the chief reasons for establishing teacher personnel de- 
partments are (1) the increased awareness by the admin- 
istration for greater professional expertness in the area, 
(2) a greater increase in personnel problems, (3) ageneral 
increase in administrative duties, and (4) the proved worth 
of expert personnel management. 

The findings indicate that the personnel director should 
be directly responsible to the superintendent of schools. 
According to the findings, the duties of the teacher per- 
sonnel department should not be restricted to routine and 
clerical duties but should include (1) the function of re- 
cruitment, (2) the examination of certificated personnel, 
participation in the selection of teachers and submission 
of the best qualified candidates to the superintendent, (3) 
the assignment of teachers, (4) the maintenance of evalua- 
tion records, (5) the recommendation of termination, and 
(6) the administration of policies and regulations for pro- 
motion of position and salary, retirement, teaching loads, 
leaves of absence, and tenure. It should be the duty of the 
teacher personnel department to maintain personal files of 
information on vital statistics, training experience, evalu- 
ation records, professional activities, publications and 
civic activities of certificated personnel. The administra- 
tors who furnished the data indicated that the director of 
personnel should have sound academic training and be 
expertly and professionally trained for his position. Dy- 
namic and democratic leadership qualities also were re- 
ported as necessary for the administrative personnel of 
this department. 

On the basis of the findings of this study, it is recom- 
mended that the administrator, in planning a course of 
action to establish such a department, should familiarize 





himself with the general field of personnel management. 
He should survey the local scene to determine existing or 
developing problems. A program based on sound educa- 
tional procedures and policies and outlining the purposes 
and philosophy of a teacher personnel department should 
be discussed with and submitted to the board of education 
with recommendation for action. Upon authorization of a 
teacher personnel department, specific responsibilities 
should be determined by the superintendent in harmony 
with the local situation following the broad purposes 
established by the board. 
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POST-HIGH SCHOOL EDUCATION 
IN MINNESOTA, 1952-1953 


(Publication No. 15,985) 


Ward Raymond Williams, Ph.D. 
University of Minnesota, 1955 


Adviser: Dr. M. G. Neale 


The major purpose of the study was to present a de- 
scription and analysis of post-high school attendance 
among the various types of institutions operating in the 
State of Minnesota during the academic year 1952-1953. 

In carrying out this major purpose for the two hundred 
fifteen institutions from which information was secured, 
the thesis dealt with the problems of types or classes of 
schools, enrollment by type, geographic patterns of student 
origin within the State, regional relationships between the 
number of high school graduates and post-secondary school 
attendance, as well as with certain general characteristics 
of the students according to the type of post-secondary 
school attended. 

The 215 schools dealt with in the study enrolled a total 
of 54,075 during the academic year 1952-1953, which in 
terms of percentages was distributed among eleven classi- 
fications as follows: th? University of Minnesota, 40 per 
cent; the five state teachers’ colleges, 2 per cent; private 
junior colleges, less than 1 per cent; 17 liberal arts col- 
leges, 24 per cent; 16 theological schools, 6 per cent; two 
law schools, 1 per cent; 43 medical-technical, nursing, 
and practical nursing schools, 5 per cent; 31 schools 
teaching art, dancing, or music, 1 per cent; 23 business 
schools, 7 per cent; 66 vocational schools, both public and 
private, 6 per cent. 

Enrollment changes varied from one type of institution 
to another. From 1939-40 to 1951-52, the annual enroll- 
ment at the University of Minnesota increased 14 per cent; 
at the state teachers’ colleges 20 per cent; and at the 
private liberal arts colleges 62 per cent. In contrast to 
these gains, enrollment in public junior colleges declined 
60 per cent from 1939-40 to 1951-52 and enrollment in the 
private junior colleges declined 10 per cent. 

Of the 54,075 students found in this study to be enrolled 
in post-high school institutions during the academic year 
1952-53, 41,392 were residents of the State of Minnesota. 
These resident students were allocated to seven geographic 
regions according to the home addresses on file at the 
various schools. The number of post-high school students 
for each 1000 of population was calculated for each region. 
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The range was from 10 students per thousand inhabitants 
in the lowest to 22 in the Hennepin-Ramsey county region. 
The Northeast region, including Duluth enrolled 19 per 
thousand inhabitants, and the median region 14. 

Thirty-eight per cent of the students were in their first 
year of post-high school work, 21 per cent in their second, 
15 per cent in their third, 14 per cent in their fourth, 10 
per cent were in their fifth year or beyond, and 3 per cent 
were enrolled as adult specials in the University. 


MAJOR IMPLICATIONS 


In order to make educational statistics more meaning- 
ful, it is highly desirable that there be developed standard 
definitions, standard forms of student accounting and re- 
porting, and that the list of institutions for which statistics 
are compiled be broadened. 

The impending increases in post-high school enroll- 
ments strongly suggest an immediate state-wide survey of 
educational resources, both public and private, with 
especial attention to junior colleges and the needs of the 
out-lying portions of the state. 

The large number of students enrolled in trade, voca- 
tional, and non-accredited schools would suggest a thor- 
ough study of state policy in regard to inspection, 
licensing, and supervision of such institutions. 

208 pages. $2.60. Mic 56-1096 


DISCIPLINARY PROBLEMS REPORTED 
BY TEACHERS IN A METROPOLITAN 
HIGH SCHOOL SYSTEM 


(Publication No. 16,010) 


Herbert Zeitlin, Ed.D. 
Stanford University, 1956 


The Problem 


This study aimed to discover ways in which students 
misbehaved in a metropolitan high school system. Ques- 
tions were raised that had implications for the teacher, 
the school administrator, and the critic of modern edu- 
cation. 


Procedure 


This study differs from previous studies of discipline 
in that it is based upon data collected during a school year, 
using actual disciplinary reports written by teachers who 
had no knowledge that these reports were to become part 
of asurvey. Data involving 442 teachers and 12,023 stu- 
dents were secured during the first year of racial integra- 
tion within the Phoenix Public High Schools. 


Findings and Conclusions 


1. WHAT ARE THE VARIETY AND FREQUENCY OF 
DISCIPLINARY PROBLEMS AS REPORTED BY 
HIGH SCHOOL TEACHERS? 


Forty-one per cent of the students were cited one or 
more times for 33 different types of problems. A total of 
14,251 separate reports was issued. For comparative 





purposes the disciplinary offenses were regrouped into 12 
common problems within the system. The number and 
per cent of times each one was reported follows: 


. Disturbance 

. Disobedience 

. Disrespect 

. Misrepresentation 

. Ignoring health & safety factors 
. Smoking 

. Fighting 

. Property damage 

. Profanity & obscenity 
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100. 


Over 82 per cent of the problems fell into the classifi- 
cations of disturbance, disobedience, and disrespect, prob- 
lems considered typical of adolescent behavior even though 
they exhaust and frustrate teachers. Such problems as 
cheating, theft, gambling, and knifing were reported least, 
each with less than 1 per cent. This is contrary to the 
impression that is being created in the public mind by such 
novels as Blackboard Jungle and recent newspaper arti- 
cles. There were no reports on the use of narcotics. 





2. HOW DO THE COMMON DISCIPLINARY PROB- 
LEMS VARY AMONG THE SCHOOLS, BETWEEN 
THE SEXES, AND AMONG THE ETHNIC GROUPS? 


When the kinds of problems were ranked in order of 
frequency, the variations were slight. Negro and Anglo 
groups were more alike while Spanish-American and Anglo 
groups were least alike. Only in misrepresentation 
(exemplified by lying and false notes), cheating, and diso- 
bedience did the girls have a significantly higher per cent 
than boys. Disturbance and disobedience were in first or 
second place for all groups. It is fallacious to believe 
that one sex, minority group, or a vocational school should 
be noted for a special type of problem. 


3. HOW DO THE NUMBER AND PER CENT OF 
REPORTS VARY ACCORDING TO TEACHERS, 
STUDENTS, ETHNIC GROUPS, SCHOOLS, 
CLASSES, SEMESTERS, MONTHS, DAYS, AND 
PERIODS? 


Eighty per cent of the teachers issued reports during 
the first semester, averaging 12 reports each with a range 
from zero to 243. Fifty-two per cent of the boys and 30 
per cent of the girls were cited. During the school year 
the 4,940 students cited had an average of 2.88 reports, 
with a range from 1 to 24. Even though the Negro had a 
higher per cent of problems proportionally at the tradi- 
tional all “white” school, on a district basis, the Negro’s 
proportional per cent of problems was lower than would 
be expected in terms of the per cent of Negro students in 
the total student population. The range of students citedin 
each school varied from 24 to 52 per cent. Teachers in 
schools with student courts cited almost 50 per cent more 
students. The freshman, sophomore, junior, and senior 
classes had an equal proportion of problems. Problems 
increased 29 per cent during the second semester, although 
the enrollment increased only 4 per cent. Over 46 percent 
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of the problems were reported during the last three school 
months. Tuesday was the most popular day for issuing 
reports while the first and last period had the most cita- 
tions. Teachers, administrators, and critics of modern 
education need to be acquainted with the factors related to 
the intensity of reporting before intrepreting these findings. 


4. HOW DO HIGH AND LOW TEACHER REPORTERS 
OF DISCIPLINARY PROBLEMS DIFFER IN YEARS 
OF TEACHING EXPERIENCE, SEX, MARITAL 
STATUS, GRADES GIVEN TO STUDENTS, AND 
SUBJECTS TAUGHT? 


The number of years the instructor had been teaching 
appeared to have little relationship to the frequency of his 
reporting problems. Women teachers issued almost twice 
as many reports as men, with married women issuing the 
most. Almost 8 times as many students were failed in 
classes noted for disciplinary reports when compared to 
classes noted for lack of reports. Teachers of required 
Subjects issued more reports than teachers of elective 
Subjects. Much harm can be done to students in classes of 
high reporters of disciplinary problems. Such teachers 
are not always beginning teachers. 


. WHAT IMPLICATIONS DO THE FINDINGS HAVE 
FOR THE CLASSROOM TEACHER, THE SCHOOL 
ADMINISTRATOR, AND THE CRITIC OF MODERN 
EDUCATION ? 


. Faculty morale tends to be higher in schools where 
the teachers feel free to report students. 


. A teacher or school should not be judged as “good” 
or “poor” in discipline on the basis of any precon- 
ceived number of reports. 


. Teachers may be aided through the services of a 
professional counselor, student courts, and in- 
service and college training programs. 


. Teachers should be wary of singling out an ethnic 
group, a vocational school, or one sex for any 
specific type of problem. 


. Better communication among all school personnel 
in helping disciplinary cases is needed. 
308 pages. $3.85. Mic 56-1097 
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THE EDUCATIONAL CAREER OF 
GRAYSON NEIKIRK KEFAUVER 


(Publication No. 16,003) 


Harold John Bienvenu, Ed.D. 
Stanford University, 1956 


This dissertation traces the educational career and 
evaluates the contributions made to education by Grayson 
Neikirk Kefauver, Dean of the Stanford School of Education 
from 1934 to 1945. 





His career spans only a quarter century, but during 
that time he taught in high school, held a variety of admin- 
istrative positions in the public schools, and became a 
recognized authority in the fields of secondary education 
and guidance. When only thirty-two years old he became 
Dean of the Stanford School of Education, and for the next 
ten years he maintained and extended the national leader- 
ship of that institution. During his administration, Stan- 
ford completed several comprehensive curriculum and 
instruction programs which received national attention. 
Kefauver served as director or co-director of three of 
these: The Santa Barbara Curriculum Project, The Lan- 
guage Arts Investigation, and The Social Education Investi- 
gation. Each of these is reviewed in the dissertation. 

Kefauver devoted the last three years of his life to 
international education. As the prime mover in the crea- 
tion of the Liaison Committee on International Education, 
and its first chairman, and the leader and first chairman 
of the International Education Assembly, he was one of the 
central American figures in laying the groundwork for 
UNESCO. He served as consultant to the Department of 
State, delegate to the Allied Ministers of Education in 
London in 1944, and acted as assistant chief in charge of 
the European branch in 1944-45. In 1945, shortly before 
his death, he was given the personal rank of minister and 
appointed the American representative to the Preparatory 
Committee for establishing UNESCO. Because of these 
efforts he has been referred to as “the father of the United 
Nations Educational, Scientific, and Cultural Organization. ” 
On January 4, 1946, he died of a cerebral hemorrhage 
suffered while he was fulfilling a speaking engagement to 
further the cause of UNESCO. 

Three of the major direct influences his administration 
exerted upon the Stanford School of Education were: (1) In- 
creased emphasis upon study of the foundational fields of 
education, including psychology, human biology, and the 
social sciences as a requisite for professional educators; 
(2) the reorganization of the School to eliminate divisions 
within it in order to achieve greater unity and efficiency; 
and (3) a shift from primary emphasis on administration, 
to primary emphasis on curriculum, guidance, andinstruc- 
tion as the fundamental theme of the school. These new 
emphases helped make possible the large curriculum and 
instruction programs undertaken during his administra- 
tion. Many of the practices developed in these major 
projects have become common to public education today. 

The dissertation is not a rounded biography. Emphasis 
throughout is upon his professional educational accom- 
plishments. 

The final chapter is an assessment of his career. The 
conclusion is that Kefauver was an important educational 
leader who made significant contributions to the Stanford 
School of Education and to American education generally. 
However, because of its educational potential, and the per- 
sonal role he played in its creation, it is possible that his 
outstanding contribution was in the development of UNESCO. 

Sources include the Kefauver Collection at the Hoover 
Library; the personal papers of Mrs. Grayson Kefauver; 
Kefauver’s speeches and professional writings; reports, 
bulletins, etc., from each school Kefauver was associated 
with; interviews and correspondence with persons who 
knew him, and research trips to Fresno, California and 
Tucson, Arizona, the cities where Kefauver gained his 
public school experience. 
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THE ROOTS OF MUSIC EDUCATION IN 
AMERICAN COLLEGES AND UNIVERSITIES 


(Publication No. 16,022) 


Maurice Ervin Faulkner, Ph.D. 
Stanford University, 1956 


Music constituted one of the subjects of the long- 
dominant seven liberal arts, but no American college or 
university admitted it to its curriculum until more than 
two hundred years after the establishment in 1636 of Har- 
vard, the nation’s first college. Why this under-privileging 
of music? The present study has been undertaken to an- 
swer this question. 

The dissertation consists of seven chapters, the first 
six of which review historical epochs or groups of related 
historical facts, and the seventh of which analyzes the 
strands running through them that have been influential in 
the development of music instruction in American colleges 
and universities. The first six chapters, in other words, 
report historical facts and ideas, and the final chapter 
Summarizes them and discusses their significance. 

Chapier One, entitled “The Hellenic World,” reviews 
the contribution to music and music education of five pre- 
eminent Greek thinkers—Pythagoras, Protagoras, Plato, 
Aristotle, and Aristoxenus. Chapter Two describes the 
status of music and music instruction in the late ancient 
world, that is, from the death of Alexander the Great in 
323 B.C. to the beginning of the Middle Ages, a span of 
eight centuries. Chapter Three covers “The Middle Ages 
and the Renaissance.” It opens with a review of the writ- 
ings on music of Boethius early in the sixth century and 
ends with the year 1600. During the late Middle Ages 
universities began to emerge in Western Europe, and 
Chapter Three describes their activities in music educa- 
tion. Chapter Four continues the story of university music 
education but concentrates on British and German univer- 
sities of the modern period. 

Chapter Five carries the title “The Maturation of 
American Music,” but it devotes considerable space to the 
effects of the Reformation upon European music and, 
through religious sects, upon American music. The chap- 
ter also describes the factors other than religion that 
contributed to the slow maturation of American music. 
Chapter Six shows that music first entered American col- 
leges and universities by means of the extracurriculum 
rather than the curriculum. Specifically it describes the 
extracurricular foundations of the music of five institu- 
tions founded before the American Revolution. 

Chapter Seven identifies four trends from the past in 
present-day music education: first, that scholars from 
ancient times have been interested in the nature of music; 
second, that religio-political controls hampered the study 
of music during several historical epochs and also its de- 
velopment as an art; third, that the universities, concerned 
primarily with the advancement of philosophical wisdom, 
long neglected the place of music in general education and 
also, because of their preoccupation with the education of 
the sons of the ‘ruling classes,” the function of training 
muSical practitioners; and fourth, that during the past 
century the situation in the United States has been changing 
rapidly and desirably at least in part because of the rise 
of extracurricular music. 


265 pages. $3.31. Mic 56-1099 





THE DEVELOPMENT OF CORPORATE GIVING 
TO PRIVATE HIGHER EDUCATION: WITH 
SPECIAL REFERENCE TO THE RISE AND 

GROWTH OF STATE AND REGIONAL COLLEGE 

FOUNDATIONS, INCLUDING THE OHIO 

FOUNDATION OF INDEPENDENT COLLEGES 


(Publication No. 16,078) 


John Edward Horner, Ph.D. 
The Ohio State University, 1955 


The purposes of the study. The basic purposes of the 
study, which was primarily historical in approach, were 
sixfold: 

1. To trace the history of corporate giving to private 
higher education from the Colonial era to the present, with 
particular reference to those events which have made a 
distinctive contribution to its development 

2. To describe and to compare twenty contemporary 
programs of corporate giving 

3. To sketch the rise and development of state and 
regional foundations which have been organized for the ex- 
press purpose of soliciting funds from corporations for 
non-public colleges and universities 

4. To trace the rise and development of the Ohio 
Foundation of Independent Colleges 

9. To examine the reasons for corporate giving or 
failure to give through an analysis of contemporary litera- 
ture and study of correspondence with selected persons 

6. To arrive at certain conclusions regarding present 
and future possibilities of corporate giving 








Conclusions. The major conclusions were: 

1. The philosophical base of corporate giving should be 
broadened to include the whole corporate community. 
Since organized labor is a vital part of that community, 
private higher education should proceed to solicit labor 
unions with the same vigor that it solicits management. 

In addition, independent and church-related institutions 
should continue to seek economic assistance from alumni, 
church constituencies, friends, and other sources inter- 
ested in the welfare of private higher education. 

2. Available data indicate that corporate giving will 
continue to increase in the years ahead; hence, appeals 
based on emergency programs should be replaced by a 
forward-looking philosophy generated by the prospect of 
permanence. 

3. The application of the cooperative principle of 
soliciting and distributing corporate gifts has been an im- 
portant factor in bringing corporate giving to its present 
state of unprecedented growth. Since the advantages of the 
federated approach seem to outweigh the disadvantages for 
both donor and recipient, it is advocated that the coopera- 
tive principle, as it finds expression in the practices of 
state and regional foundations, be followed in soliciting 
and distributing corporate funds. 

4. Beginning in 1948, state and regional foundations 
became important factors in the cultivation of corporate 
support to private higher education. The positive nature 
of the past and present activities of these federated groups 
signifies that they will play prominent roles in future ef- 
forts to bring corporate support to private colleges and 
universities. 

5. The status quo in corporate giving to private higher 
education must be constantly examinedforits effectiveness 
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to ensure that all facets of private higher education are 
receiving equitable benefits. 

6. So that corporations may stabilize and formalize 
their programs of giving, the creation of corporate trusts, 
funds, or foundations for this purpose is advocated. 

7. Changing conditions indicate that the financial needs 
of private colleges and universities will become increas- 
ingly critical in the future. It seems reasonable to expect 
that corporations will continue to support private higher 
education for reasons which bring direct and indirect 
benefit to them and to society in general. If corporations 
are to contribute significantly to the anticipated needs of 
private higher education, there must be increased corpo- 
rate giving. To this end, it is suggested in the study, and 
by other writers, that corporations increase their giving 
to 3 per cent of net income before taxes. 

8. Corporate giving has emerged as an increasingly 
important factor in the support of private higher education. 
The continued resolution of problems mutual to corpora- 
tions and to private higher education represents one of the 
Significant challenges of the future. 

9. To justify their continued existence and their re- 
quests for corporate support, private institutions must 
foster patterns of education which contribute significantly 
to the immediate educational world and to the larger social 
world. 270 pages. $3.38. Mic 56-1100 


EDUCATION IN AMERICAN SAMOA 
(Publication No. 16,009) 


Pedro Cruz Sanchez, Ed.D. 
Stanford University, 1956 


Problem. To trace the historical development of public 
education in American Samoa and to isolate and describe 
the conflicts and congruities of this system and the tradi- 
tional educational system (cultural transmission) as a 
contribution to an understanding of problems in the admin- 
istration and organization of the public schools. 





Divisions of the Dissertation. There are four broad 
divisions of the dissertation. Part One describes the gen- 
eral characteristics of the traditional Samoan culture and 
the process of cultural transmission. 

Part Two traces the history of the American introduced 
educational system covering the period between 1904 and 
1954. 

Part Three contains an examination of American public 
education and the traditional indigenous education in such 
categories as purpose, content, method and personnel in 
order to define the areas of conflicts and congruence be- 
tween the two systems. It also examines the changes in 
the public school system to see the extent to which the 
System has been modified to make it more congruent with 
the contemporary Samoan cultural context. 


Part Four suggests a possible approach to education in 
American Samoa. 








Results of the Study. The basic assumption behind this 
dissertation is that without a knowledge of the conditions 
of Samoan society, it is impossible to interpret its educa- 
tional requirements. The study reveals the following: 











1. American Samoa has a highly organized culture and 
system of education of its own, which, for several reasons, 
is conservative and traditional. 

2. There are influences at work in Samoan society at 
the present that are recalcitrant to modification and that 
cannot feasibly be blocked at the present time. Students of 
Samoan society are generally agreed that most of the 
fundamentals of Samoan society remain essentially un- 
changed. 

3. Prior to 1933 the policy of the school system was 
one of rapid westernization. Since 1933 it has been a pol- 
icy of conserving the best in Samoan culture and intro- 
ducing selected elements of Western cultures. 

4. The content of the school curriculum on the whole 
has not been consistent with this basic policy, and at times 
has worked against it. The curriculum has been alien to 
the Samoans in content in the sense that the introduced 
knowledge, skills and modes of behavior are rooted in 
foreign, Western culture. Consequently, most of the intro- 
duced material has been in conflict or in competition with 
elements in Samoan culture. 

). A further barrier to the development of effective 
education is that the public school teacher, be he an Amer- 
ican or a Samoan, receives no status in the Samoan society 
by virtue of his position as a teacher, although the Samoan 
teacher has a status by virtue of his being a Samoan. 

6. The teacher in Samoa is the slave, usually uncon- 
scious, of circumstances largely beyond his control. He is 
under twofold bondage: the bondage of an ideal, and the 
bondage of fact. The ideal is that of mere knowledge as 
the chief and almost the sole end of all teaching and 
learning. The fact is that the teacher himself has been 
educated under these conditions and professionally trained, 
if at all, to perpetuate them. Consequently he finds him- 
self incapable of adjusting the educational system and its 
methods to the conditions of life in Samoa, and finds him- 
self equally incapable of adjusting Samoans to the demands 
of the modern world as mediated by formal education. 

7. To be effective, the public school program must be 
adapted to the Samoan society and its environment. Its 
teachers must be capable of assisting the society in con- 
serving as much as possible all sound and healthy elements 
in its social life and adapting them where necessary to 
changed circumstances and modern progressive ideas. 

255 pages. $3.19. Mic 56-1101 


EDUCATION, PHYSICAL 


A COMPARATIVE STUDY OF UNIVERSITY OF 
MINNESOTA MEN PHYSICAL EDUCATION 
GRADUATES EMPLOYED IN RELATED 
OCCUPATIONS AND THOSE IN 
OTHER VOCATIONS 


(Publication No. 15,951) 
Gerald Aiton Person, Ph.D. 
University of Minnesota, 1955 


This study is concerned with University of Minnesota 
men physical education graduates and has as its major 
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problem the question, “Do University of Minnesota men 
physical education graduates who stay in physical educa- 
tion work differ in certain respects from those who did not 
enter or leave the profession of physical education?” 

Towards the solution of the above question, compari - 
sons were made on a number of characteristics grouped 
roughly as follows: Job Satisfaction, Vocational Interests 
(as measured by the Strong Vocational Interest Blank), 
Health Status and Practices, Reactions to “issues” in 
Physical Education, Economic Status, Military Service in 
World War II, Participation in Civic Affairs and Related 
Activities, and Marital and Family Status. 

The subjects of this investigation were 232 men gradu- 
ates of the University of Minnesota between the years 
1930-1940 inclusive with majors in physical education. 
The desired information was secured by means of a mailed 
questionnaire (including the Strong Vocational Interest 
Blank for Men) and from University records. An 89 per 
cent return was obtained from the questionnaire. 

On the basis of the following definition, the respondents 
were divided into two groups—those who remain in physi- 
cal education and those who leave or did not enter: “A 
person in physical education or a related occupation is: 
employed by a public, private, or voluntary agency having 
a program of physical activities and engaged in either the 
administration, supervision, or instruction of such activi- 
ties at least one-half of his working time.” Using this 
definition, 97 graduates were placed in the physical educa- 
tion group and the remaining 109 in the non-physical 
education group. 

Since the basic hypothesis was a comparison of the 
physical education and non-physical education groups, a 
determination of the significance of the difference be- 
tween the two groups was called for. In testing the signifi- 
cance of the differences between variances and means, the 
usual tests were the ‘F” test, “t” test, and Behrens- 
Fisher “d” test. The formulas used were those reported 
by Johnson.’ The Chi Square test of significance was used, 
too, in many instances. In instances where proportions 
were compared, Fattu’s? nomograph was used to deter- 
mine if there were significant differences between the two 
groups. The hypothesis under test in all instances was 
that there were no significant differences between the two 
groups. The .05 level of confidence was chosen as the 
point to determine whether differences between groups 
were Statistically significant. While the study was prima- 
rily a comparative one, information about the graduates 
as a whole was presented since they were all graduates of 
the same college with the same major. 

The generalizations which were arrived at as a result 
of this study can only be applied to the group investigated. 
Nevertheless, the conclusions have interest, meaning and 
importance to many individuals and groups such as: those 
engaged in the training of physical education teachers; 
those who counsel college and prospective college students; 
and physical education students now in training and future 
physical education majors. Major findings are as follows: 

1. The primary patterns of vocational interest of 
physical education majors who remain in the profession:is 
predominantly in the social service occupations. 

2. The primary patterns of vocational interest of 
physical education majors who do not enter or leave the 
profession of physical education is predominantly in the 
sales and business occupations. 

3. Physical education graduates who leave the profes- 


sion are most apt to wind up in sales and business 
positions. 

4. Job satisfaction of physical education graduates is 
partially measured by income but more principally, by the 
chance he feels he has for advancement and his feeling of 
making a worthwhile contribution in life. 

139 pages. $1.74. Mic 56-1102 


1, Palmer Johnson, Statistical Methods in Research, 
(New York: Prentice-Hall, 1949). 





2. Nicolas Fattu, “Nomograph for Testing the Signifi- 
cance of the Differences Between Percentages,” Unpub- 
lished paper. Bureau of Educational Research, 
University of Minnesota, 1938. 


EDUCATION, PSYCHOLOGY 


A STUDY OF STUDENT RESPONSES 
IN A POSITIVE REFERENCE FRAME 


(Publication No. 16,239) 


Willard Gaeddert, Ph.D. 
The University of Nebraska, 1956 


Adviser: William E, Hall 


The purpose of this study was to determine if a rela- 
tionship exists between the responses to questions in an 
interview and the peer ratings given by a group on the 
Friendship Rating Scale. Peer rating scales have been 
used with some success in selecting individuals who have 
a positive orientation toward others. A more discrimi- 
nating device, as well as a short cut to the peer rating 
scale was needed. 

A structured interview consisting of 20 open-end items 
all of which admitted expressions of both positive and 
negative feelings toward people was devised and adminis- 
tered to 101 students, 46 girls and 55 boys. The repre- 
sentatives from 20 organized houses, 9 sororities and 11 
fraternities, were selected on the basis of peer ratings. 
Appointments were made with 103 people; 101 interviews 
were completed. 

Three judges working within the Positive Approach 
framework devised a scoring key by ranking and categoriz- 
ing empirical responses for each of the twenty items. The 
scoring key enabled a numerical total score to be associ- 
ated with each scored interview. 

Statistical relationships among interview score, 
Friendship Rating Scale score, ACE L and Q scores, and 
cumulative grade average were investigated by analysis of 
variance, analysis of multiple regression, and Pearson 
product moment correlation. 


Findings 








The results obtained by the analysis of the data seem 
to warrant the following conclusions which are generally 
limited to the population from which the sample was 
chosen: 
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. There is a demonstrated relationship between the 
Friendship Rating Scale and the interview used in this 
study which is significant at the 1% level. 


. There is no significant difference between the two sexes 
in regards to total interview score. 


. ACE L and Q scores taken together and interview score 
seem to be independent variables. 


. There is a demonstrated relationship between interview 
score and cumulative grade average significant at the 
1% level. 


. The prediction of cumulative grade average using ACE 
L score and interview score results in a predictive 
effectiveness of .57. 


. Results from odd-even correlation suggest that the 
interview has a high degree of reliability. 


. Close agreement can be reached by scorers scoring 
interviews independently. 
129 pages. $1.61. Mic 56-1103 


OBSERVATION OF MOTHER-CHILD INTERACTION 
IN THE LABORATORY AND IN THE HOME 


(Publication No. 16,244) 


Henry Delbert Schalock, Ph.D. 
The University of Nebraska, 1956 


Adviser: Charles O, Neidt 


The primary purpose of this study was to compare the 
interactive behavior of mother-child pairs in the labora- 
tory and in the home. A secondary purpose was to deter- 
mine the influence of an observer on mother-child inter- 
action occurring in the home. 

To accomplish these purposes, twenty 3-year-old 
children from the Merrill-Palmer Nursery School, and 
their mothers, were observed systematically in the labora- 
tory and home. The observations were made in terms of 
a predetermined system of categories. Eighty-two cate- 
gories were included in the observation schedule to meas- 
ure mother behavior, while seventy-two were included to 
measure child behavior. For every five-second time 
interval during the period of observation the interactive 
behavior of both the mother and child was labeled with a 
category and recorded. 

Using this system of categories, two observers were 
able to demonstrate reliable observation in the laboratory 
and home. After this reliability had been established, each 
mother-child pair was observed for one half-hour period 
in the laboratory, and four half-hour periods in the home. 
All of the home observations were made by one observer 
while the other observer was responsible for all observa- 
tions in the laboratory. The results of the study are based 
upon these observations. 

Individual categories of mother and child interactive 
behavior that appeared in the laboratory and home were 
compared statistically by means of t analysis. Of the 
thirty categories of mother behavior tested, twenty-one 
had frequencies of appearance in the laboratory and home 
that were significantly different. Of the twenty-five 





categories of child behavior tested, fifteen were signifi- 
cantly different at or beyond the .05 level of confidence. 
On the basis of these data it seems justified to conclude 
that the interactive behavior mothers and their children 
exhibit in a free-play laboratory situation is not compara- 
ble to the interactive behavior they exhibit in the home. 

The effect of the observer on the interaction in the 
home was found by comparing the home observations for 
evidence of behavioral consistency on the part of the 
mother and child. Behavioral consistency was determined 
through the use of analysis of variance with multiple clas- 
sification applied by categories to mean deviations of 
category frequency. Of the twenty-nine mother categories 
tested, only two, Directing by a Command and Restricting 
by Means of a Direct Statement, varied significantly be- 
tween home observations. Of the twenty-four child cate- 
gories tested, only one was found to differ significantly in 
frequency of appearance in the home observations, the 
category of Compliance. 

These results are not conclusive in regard to the in- 
fluence an observer has on the mother-child interaction 
occurring in the home. The fact that two mother behaviors 
and one child behavior differed in frequency of appearance 
between home observations could be interpreted, according 
to the criterion of behavioral consistency, as indicative of 
very little observer influence. On the other hand, it is 
possible to interpret the three behaviors that did differ 
between home observations as evidence of observer in- 
fluence, and maintain that the behavior sampled in the 
home was not a sample of customary behavior because 
complete behavioral consistency was not evidenced. These 
data suggest the need for a more comprehensive study of 
this problem, one that involves such variables as the 
participants’ previous experience and familiarity with 
observers in the home, the type of activity in which the 
participants are involved during the time of observation, 
and the clarity with which the observer’s role has been 
structured to the participants as well as the length of time 
spent in observation. 135 pages. $1.69. Mic 56-1104 


BACKGROUNDS AND TRAITS OF A GROUP OF 
BIOLOGICAL AND SOCIAL SCIENTISTS 


(Publication No. 15,307) 


Samuel Strauss, Ph.D. 
University of Maryland, 1955 


Supervisor: Professor Henry Brechbill 


Thirty biological scientists and thirty social scientists 
were interviewed to determine if they possessed distin- 
guishable personal traits in common that might be useful 
in identifying potential scientists among youths, and to find 
if the natural scientists had traits uniquely different than 
those of the social scientists. The subjects were males 
who had earned a Doctor of Philosophy degree within two 
years prior to the interview. 

The interview schedule consisted of 81 semi-structured 
questions. The interviews, which required three to four 
hours each, were recorded on plastic discs and tran- 
scribed verbatim. Analysis of the interviews yielded 134 
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clusters of categories which served as the basis for coding. 
A reliability check of the coding produced 75 per cent 
agreement. Tabulation of the coded results permitted a 
comparison between the biologists and the social scientists 
by using the Chi-square method. 

Drive was the most apparent factor in successful 
achievement among the scientists studied. Part of the 
drive was due to academic interest but a more important 
part was probably stimulated by frustrations early in life, 
such as family tensions or physical and social handicaps. 
A difficult childhood period was common among the men. 

No evidence of a trait such as “scientific aptitude” was 
found among the subjects. Many were avid readers during 
boyhood. Only a few subjects were outstanding students 
while in high school. Their college experiences played a 
greater role in stimulating their interests in scientific 
work than did the high school. Many were more successful 
in college than in high school and did even better in gradu- 
ate school. The biologists required an average of 8.7 
years and the social scientists 12.5 years to complete 
their graduate work. In the opinions of the subjects, sci- 
entific research does not require exceptional intelligence; 
much emphasis was placed on interest, perseverance and 
other traits. The subjects placed a high value on a broad, 
well-rounded education prior to specialization. 

There appeared tobe few significant differences be- 
tween the biological and the social scientists. Perhaps 
their personal traits are characteristic of scholars in 
general. There was strong evidence that the biologists had 
been inconspicuous but determined non-conformists in 
their boyhood. They became interested in their fields at 
an earlier age and their interests remained more stable. 
The social scientists appeared to have been more sensitive 
to people and to interpersonal relations and more willing 
to conform. They received better marks and participated 
more freely in extra-curricular activities in high school 
and in college. 

Most of the men were happy in their work at the time 
of the interviews and were well satisfied with their lot in 
life. Most of the 51 married men felt that their wives had 
been of very great help in their work. Nearly all the sci- 
entists reported that they enjoyed being with people and 
participated freely in social activities. Relatives (princi- 
pally fathers, mothers and wives) and teachers (priiucipally 
graduate professors, college instructors and high school 
teachers) had played a dominant role in the lives of the 
subjects. 321 pages. $4.01. Mic 56-1298 


EDUCATION, TEACHER TRAINING 
AN INDUSTRIAL ARTS TEACHER EDUCATION 
PROGRAM FOR ELEMENTARY SCHOOLS 
(Publication No. 16,073) 
Harold G. Gilbert, Ph.D. 
The Ohio State University, 1955 


The study discusses teacher education experiences for 
preparation of special teachers who assist the classroom 
teacher in the development of industrial arts activities. 





A program of industrial arts for kindergarten through 
sixth grade is derived through a bibliographical study, and 
an attempt is made to determine its appropriateness for 
the schools of New York State by sending a questionnaire 
to administrators and by visits to sixteen schools using 
industrial arts consultants. Implications from each chap- 
ter form the basis for recommending teacher education 
experiences for industrial arts consultants and elementary 
education majors who elect to specialize in industrial arts. 


FINDINGS OF THE BIBLIOGRAPHICAL STUDY 


The literature reveals that industrial arts education as 
an integral part of general education may be derived and 
defined from a study of the child, society, and economy. 
These sources indicate the need for a curriculum that 
features the unit of study approach to organizing learning 
situations in power and transportation, construction and 
manufacture, communications and management. For these 
activities an elementary classroom requires a work center 
or a workroom with an industrial arts laboratory to use as 
a resource center for additional tools, equipment, mate- 
rials, and work space. 


THE NEW YORK SURVEY AND ANALYSIS 


The questionnaire survey with replies from three 
hundred selected elementary school administrators indi- 
cates that industrial arts.is accepted as a part of the 
elementary school program and that: 

1. All classroom teachers should have some industrial 
arts activities as a part of teacher education. 

2. Administrators favor using an industrial arts con- 
Sultant in each school in preference to a classroom teacher 
specializing in industrial arts. 

3. The cost of the program is the strongest factor 
blocking its growth, while lack of space, the limitations of 
teacher supply and training, and insufficient time in the 
program are other deterrents. 

The analysis of sixteen schools shows that the program 
evolving from the bibliographical study conformed gener- 
ally with school practices. Programs under the direction 
of a consultant are expanding, and small schools need a 
classroom teacher specializing in industrial arts. 


: CONCLUSIONS 


_ The conclusions indicate that the following content 
needs to be included in the basic industrial arts program 
to prepare a consultant: 

1. A scientific study of children, the organization of 
elementary schools, and methods of initiating and enriching 
classroom activities. 

2. Work in the six units of the curriculum, and devel- 
opment of laboratory and classroom physical settings. 

3. Full-time student teaching under a consultant. 


Problems to be included in the elementary education 
program to prepare industrial arts specialists are: 

1. Derivation and definition of industrial arts 
education. 

2. Work in the six units of the curriculum and develop- 
ment of classroom physical settings. 

3. Full-time student teaching under an industrial arts 
consultant. 
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RECOMMENDATIONS 


Elementary Schools. An industrial arts consultant or 
classroom specialist should be used in each school to en- 
rich the curriculum with industrial arts experiences by 
developing classroom and laboratory facilities, providing 
materials and tools, and offering resources for the six 
curriculum units. 

Teacher Education. Colleges preparing industrial arts 
teachers should consider the inclusion of the problems 
mentioned above in a program to prepare consultants. 
Colleges preparing elementary teachers should consider 
the ones that help prepare classroom specialists. 

Further Research. Resource units are needed to im- 
plement activities in the six units of the curriculum. An 
evaluation should be made of a teacher education program 
using the problems listed previously to prepare special- 
ists. The contributions of industrial arts to an atypical 
program need to be studied. 

243 pages. $3.04. Mic 56-1105 











A STUDY OF THE RELATIONSHIP OF 
VARIOUS TYPES OF PRE-STUDENT 
TEACHING EXPERIENCES TO SUCCESS 
IN STUDENT TEACHING 


(Publication No. 16,040) 


Isabel Fleming Jones, Ed.D. 
University of Virginia, 1955 


It was the purpose of this study to establish the rela- 
tionship to success in student teaching (1) of various types 
of professional laboratory experiences which constituted 
an integral part of the formal pre-service education of 
teachers prior to student teaching and (2) of certain pre- 
student teaching experiences not sponsored by the teacher 
training institution. 

During the winter and spring quarters of the academic 
year 1953-54, personal interviews were held with forty 
student teachers of Appalachian State Teachers College. 
Seventy-six other student teachers were involved in the 
study by means of group interviews and questionnaires. 
All of the 116 student teachers were requested (1) to pro- 
vide information concerning their pre-student teaching 
laboratory experiences, (2) to evaluate these experiences, 
and (3) to make recommendations for the improvement of 
the laboratory program. A revised questionnaire was 
later submitted to ninety-two of these student teachers for 
the purpose of validating and supplementing the original 
responses. 

Certain supervising teachers and principals (in the off- 
campus cooperating schools and in the campus laboratory 
school) were involved in the study by means of personal 
and group interviews and written responses to requests for 
information. Personal interviews were held also with 
those college staff members, who, according to the student 
teachers reporting, provided pre-student teaching experi- 
ences for students in their courses. These individuals 
were requested (1) to describe and/or evaluate certain 
Specific experiences in the present laboratory program 
and (2) to make recommendations for the improvement of 
this program. 





Final grades for the winter and spring quarter teachers 
were obtained from records on file in the Office of Student 
Teaching. A card was prepared for each student showing 
his identification number, student teaching grade, and 
specific pre-student teaching experiences. 

The thirty-eight pre-student teaching experiences re- 
ported were compiled and classified. Each specific expe- 
rience was considered separately in terms of purposes, 
procedures, and apparent carry-over value into student 
teaching situations. Tables and coefficients of correlation 
were used to establish the relationship between (1) the 
various types of pre-student teaching experiences reported 
by student teachers involved in this study and (2) their 
success in student teaching as indicated by each student’s 
final grade. 

Analysis of the pre-student teaching experiences in re- 
lation to successful performance of those student teachers 
with whom this study was concerned indicated that: 

1. All of the types of pre-student teaching experiences 
considered in this study (i.e., observation, participa- 
tion, child study, teaching, extra-curricular activi- 
ties, and non-college laboratory experiences) seemed 
to be conducive to success in student teaching. 


. With certain exceptions (i.e., undirected observation 
and administration of individual intelligence tests) 
the thirty-eight specific experiences considered in 
this study seemed to have actual and/or potential 
value as professional laboratory experiences prior 
to student teaching. 


. There was a considerable amount of variation in 
apparent carry-over value of various types of pre- 
student teaching experiences (and various specific 
experiences) into student teaching situations. 


. Those experiences which had the greatest amount of 
carry-over value into student teaching situations had 
one or more of the following characteristics: (1) op- 
portunity to assume responsibility; (2) opportunity to 
assume leadership in group situations; (3) opportu- 
nity to participate in activities included in the role 
of the teacher; (4) adequate guidance, preparation, 
and follow-up; and (5) opportunity to integrate 
theory and practice. 


. All students do not bring with them into college sim- 
ilar backgrounds of experience. It was apparent (1) 
that different students responded differently to the 
same, or similar, laboratory experiences, and (2) 
that certain specific experiences and types of expe- 
riences seemed to have more value for some indi- 
viduals than for other individuals. 
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THE ROLES AND COMPETENCES OF TEACHERS 
OF INDUSTRIAL ARTS EDUCATION IN CALIFORNIA 


(Publication No. 16,008) 


Glenn Irving Newhouse, Ed.D. 
Stanford University, 1956 


The Problem 


The purpose of this study is to determine how the staff 
members of the college industrial arts departments per- 
ceive the roles of secondary school industrial arts 
teachers, and the relative emphasis placed on each role in 
the program of teacher preparation. “The California 
Definition of Teacher Competence, ”’ theoretically defines 
general teaching effectiveness, and has authoritative rec- 
Ognition in the field of education. In this study the ‘Cali- 
fornia Definition” has been adapted specifically to indus- 
trial arts teachers in the public secondary schools. 

Many studies have been carried out for the purpose of 
defining success in teaching, or in an attempt to identify 
the important factors involved. From a careful review of 
these various types of research certain inferences become 
clear. The first is that the definitions obtained from an- 
swers to the question, “What is a competent teacher?” are 
essential as the basis and frame of reference for this re- 
search. Secondly, our definition must take into account 
the various roles of the secondary school industrial art 
teacher as required by our society. 

The importance of the problem is explained by the fact 
that in our profession there are many who must make 
crucial decisions on the basis of some definition of 
teaching expertness. 

Data for this research were secured by use of awritten 
instrument and a personal interview. The fact that this 
study includes an entire population in the state, eliminates 
sampling errors so far as this state is concerned. 





Findings 





California industrial arts teacher educators perceived 
the industrial arts teacher roles in the following order of 
importance: 


Per Cent 


Roles: of Emphasis 


A Counselor and Guidance 
Worker. 21.5 


A Mediator of Culture. 21.4 
A Director of Learning. 21.0 
A Member of the Profession. 14.0 


A Member of the School 
Community. 11.9 


V, A Link with the Community. 10.2 


A very few teacher educators perceived less than six 
roles, and all six were perceived as being of substantial 
importance. The pattern of role perception was found tobe 
quite consistent throughout the various institutions studied 
in the state. 

Age appeared to be the factor that most affected role 
perception among this population. Those “36 years of age 
and younger,” perceived Role V, A Link with the Commu- 
nity, and Role VI, A Member of the Profession, as 





significantly more important at the .05 level. The “50 
years of age and older,” perceived Role II, A Counselor 
and Guidance Worker, as more important at the .02 level 
of confidence. 

Fifteen industrial arts supervisors were found to per- 
ceive the industrial arts teacher roles in a very similar 
manner to the teacher educators of this study. The only 
significant difference was that the supervisors preferred 
Role IV, A Mediator of the Culture at the .05 level of 
confidence. 

Teacher educators of this study were compared witha 
recent research on high school role perception. Teacher 
educators perceived the roles in a similar manner to that 
of the high school teachers. The administrators of this 
comparative study had perceptions nearly opposite to the 
teacher educators. 


Conclusions 





This research indicates common areas of agreement, 
and some disagreement about industrial arts teacher 
roles. A pattern of role perception has been found for the 
California industrial arts teacher educators studied. This 
research has helped to define the responsibilities of the 
teacher, and demonstrate the use of the “California Defi- 
nition” with industrial arts teacher educators. This defi- 
nition, although not complete, will prove useful in de- 
scribing the effective industrial arts teacher. 
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THE PREPARATION OF ELEMENTARY 
TEACHERS IN GEOGRAPHY 


(Publication No. 15,352) 


Claude Edward Norcross, Ed.D. 
Robert Lowell West, Ed.D. 
Stanford University, 1955 


The purposes of this investigation were: (1) to analyze 
existing elementary teacher education programs to deter- 
mine the emphasis being given to preparation in geogra- 
phy, and (2) to evaluate the geographic understandings of 
prospective elementary teachers. 


Procedure 





The present study is the second in a series being car- 
ried onat Stanford University designed to provide research 
data to assist in improving geographic instruction. The 
first study of the series reported an identification of the 
interrelationships which persist between man and his 
natural environment as revealed through an analysis of 
selected literature in human geography.’ It was assumed 
in the present study that these interrelationships were the 
geographical understandings important to the prospective 
elementary teacher. The conduct of the study involved two 
steps: 

1. Analysis of teacher education programs. In October, 
1954, a questionnaire was sent to the 281 member 
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institutions of the American Association of Colleges for 
Teacher Education to obtain information concerning the 
preparation in geography they are providing prospective 
elementary teachers. Of the 212 institutions returning the 
questionnaire, 41 per cent required prospective elemen- 
tary teachers to take one course in geography, 40 per cent 
required two or more courses, and 19 per cent required 
no course in geography. An analysis of these required 
geography courses indicated that the courses were of a 
general, introductory, survey type usually taken during the 
first or second year of college. Thirty per cent of the 212 
institutions reported that they required prospective ele- 
mentary teachers to take a course, other than a geography 
course, which had as one of its primary objectives the 
development of geographic understandings. These courses 
were usually social studies or methods courses offered by 
the education department. 

2. Evaluation of the geographic understandings of pro- 
spective elementary teachers. A test was constructed to 
measure how well prospective elementary teachers under- 
stand the interrelationships between man and his natural 
environment. The outline for the content of the test was 
drawn directly from the findings presented by Douglass in 
his topical outline of the interrelationships between man 
and his natural environment.” This test was administered 
to 990 prospective elementary teachers most of whom 
were in their last year of the teacher education program. 
These students were enrolled in 17 selected teacher edu- 
cation institutions located in 9 different states. Eight of 
these institutions were located in California and were 
considered to be fairly representative of all teacher edu- 
cation institutions in California. By use of the split-half 
technique based upon the first 803 answer sheets to be 
returned, the reliability coefficient of the test was found 
to be .66, with a standard error of .02. The mean score 
for the 990 students who took the test was 46.29, which 
represented a correct response of 59 per cent to the 78 
items of the test. The standard deviation of the test was 
6.87. Students who had taken one course in geography did 
not score significantly higher on the test than students who 
had not taken a geography course. However, students who 
had taken two or more courses in geography did score 
Significantly higher than students who had not taken a 
geography course. The mean score of 6 institutions varied 
Significantly from the total mean score for all institutions; 
four were higher, and two were lower. With two excep- 
tions, the institutions scoring significantly higher on the 
test had a high percentage of students who had taken two 
or more geography courses; and the institutions scoring 
significantly lower had a low percentage of students who 
had taken two or more geography courses. 








Conclusions 





Approximately 81 per cent of the teacher education 
institutions that returned the questionnaire were attempt- 
ing to meet the unique needs of prospective elementary 
teachers in geography by requiring these students to take 
one or more geography courses, of a general, introduc- 
tory, survey type, during the first or second year of col- 
lege. An analysis of human geography has revealed the 
important interrelationships which persist between man 
and his natural environment. If the beginnings of the _ 
understanding of these interrelationships are to be de- 
veloped in the elementary school, it seems necessary that 





elementary teachers have a higher degree of understanding 
of such interrelationships than this study indicates they 
possess. Data reported in this study suggest that teacher 
education institutions throughout the United States need to 
make a critical examination of their preparatory courses 
in geography for elementary teachers. Particular atten- 
tion should be given to the advisability of designing a 
course or courses in geography aimed directly at devel- 
oping an understanding of the interrelationships between 
man and his natural environment. These understandings 
are probably much more important in meeting the needs of 
the elementary teacher than the mass of geographic facts 
composing the typical introductory geography course. 
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TEACHER-PUPIL ATTITUDES AS RELATED TO 
TEACHERS’ PERSONAL CHARACTERISTICS 
AND PUPIL ADJUSTMENT 


(Publication No. 15,983) 


Patrick Dominic Rocchio, Ph.D. 
University of Minnesota, 1954 


Adviser: W. W. Cook 


The problem. The purpose of this investigation was to 
study teacher-pupil relationships in a mid-western public 
school system of approximately three hundred thousand 
population. More specifically the problem was to study 
teacher-pupil relationships as measured by the Minnesota 
Teacher Attitude Inventory in an effort to determine spe- 
cific relationships between teacher-pupil attitudes and 
certain personal characteristics of teachers and pupils. 

The sample. The sample consisted of two main groups; 
the entire membership of pupils at the tenth and twelfth 
grade levels in four of the city’s ten senior high schools, 
and teachers and principals constituting 92 per cent of 
those employed from the kindergarten through the twelfth 
grade of the school system. All schools in the public 
school system were represented in the study. 

Conclusions. There was a significant difference in 
mean MTAI-scores between elementary and secondary 
school teachers. The difference was in favor of elemen- 
tary school teachers. 

There was a significant difference in mean MTAI- 
scores among teachers (elementary and secondary) who 
attended a university and those who attended a liberal arts 
or a teachers college. The difference was in favor of the 
teachers who attended a university. 

There was no significant difference in mean MTAI- 
scores between male and female teachers. 

There was a significant difference in mean MTAI- 
scores between secondary school teachers with four years 
and those with five or more years of college education. 
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The difference was in favor of those with five or more 
years of college education. 

There was no significant difference in mean MTAI- 
scores between married and single elementary and sec- 
ondary teachers. 

The subject-matter taught was significantly related to 
teacher attitudes. Teachers of academic subjects (English, 
mathematics, science, and social studies) scored higher 
than teachers of non-academic subjects (art and crafts, 
commercial, industrial arts and homemaking, music, and 
physical education). 

Secondary teachers who were “liked” by their pupils 
scored significantly higher on the Inventory than those 
teachers who were “disliked”. 

There was no significant relationship between age and 
failure rate or between failure rate and subject-matter 
taught by elementary and secondary teachers. 

For both elementary and secondary teachers there was 
a negative relationship between MTAI-scores and failure 
rate indicating low scores to be associated with high 
failure rate. 

There was a low, but significant negative relationship 
between MTAI-scores and age of secondary teachers. The 
magnitude of the correlation, however, was too small to be 
of practical significance. 

There was a significant difference in mean MTAI- 
scores between elementary teachers of self-contained 
classrooms and teachers of special subjects. The differ- 
ence was in favor of the self-contained classroom teachers. 

There was no Significant difference in mean MTAI- 
scores among elementary teachers aged 20-29, 30-39, 
40-49, and 50 or over. 

There was a significant difference in mean MTAI- 
scores among elementary teachers with two years, four 
years, and five or more years of college education. 
Teachers with five or more years of college education 
scored higher than those with four years, who in turn 
scored higher than those with two years of college edu- 
cation. 

Seniors who chose teaching as a vocational objective 
scored significantly higher on the Inventory than those 
who selected other occupations. 

There was a Significant difference in mean MTAI- 
scores among pupils from different levels of fathers’ oc- 
cupation. The differences were in favor of the pupils 
whose parents are in the professional, semi-professional, 
and managerial occupational levels. 

382 pages. $4.78. Mic 56-1109 


AN EVALUATION OF THE UNDERGRADUATE 

PROGRAM AT THE OHIO STATE UNIVERSITY 

BY AGRICULTURAL EDUCATION GRADUATES 
(VOLUMES I AND 1) 


(Publication No. 15,894) 


Daniel Tanner, Ph.D. 
The Ohio State University, 1955 


Introduction 


The purpose of the investigation was to determine the 
effectiveness of the undergraduate curriculum in Agri- 





cultural Education at The Ohio State University as ap- 
praised by persons who have completed this program 
within recent years. The undergraduate curriculum was 
to be evaluated on the basis of its contributions to the at- 
tainment of professional competence and general living 
effectiveness on the part of the graduates. 


Methods and Procedures 


The cooperation of all alumni in Agricultural Education 
who graduated within the seven-year period from 1948 
through 1954 was solicited. 

The technique utilized in-securing the data was the 
mail questionnaire, supplemented by various records at 
the University. A comprehensive 19-page inquiry form 
was distributed to a universe of 303 graduates. The re- 
sponse rate by the recipients was calculated at 87 percent. 

For purposes of analysis, the respondents were cate- 
gorized into three major occupational aggregates ac- 
cording to whether, at the time of the survey, they were 
currently engaged in teaching, had left teaching, or had 
never entered teaching. 

Evaluations were solicited according to the following 
aspects of the undergraduate program: required and 
selected elective courses, course areas, student teaching 
and apprentice teaching, guidance and counseling, Univer- 
sity services and facilities, profeSsional placement, and 
career selection. Moreover, the graduates were requested 
to provide self-ratings of competency in various areas 
pertaining to technical specialization, professional educa- 
tion, and general education. 

The chi-square statistic was applied to the ratings for 
each of the occupational aggregates concerning the voca- 
tional helpfulness of various courses in the curriculum. 
The purpose of applying the chi-square test to the data 
was to ascertain whether or not the three occupational 
aggregates of alumni tended to view the curricular ele- 
ments from a different perspective. 


Findings and Conclusions 


Although 80 per cent of the respondents had entered 
the field of teaching vocational agriculture since their 
graduation, only 41 per cent of the 303 graduates were 
actually serving in this occupation during the 1954-1955 
academic year. The 59 per cent of the alumni who were 
engaged in occupations other than teaching exhibited af- 
finity for closely related occupational pursuits, however. 

The null hypothesis that there were no significant dif- 
ferences in the appraisals by each of the three occupa- 
tional clusters was found tenable in 93.5 per cent of the 
cases. Of the 46 courses analyzed, in only three instances 
did the chi-square test reveal significant discrepancies. 
These findings imply that the course work is viewed with 
considerable homogeneity on the part of the graduates, 
regardless of whether they are presently engaged in 
teaching, have left teaching, or have never entered teaching. 

Of particular importance in this connection was the 
finding that there were no significant differences in the 
evaluation of each of the two quarters of practice teaching 
as appraised by the three occupational groupings. More- 
over, these evaluations were highly favorable, two-thirds 
or more of the respondents endorsing the two-quarter _ 
requirement in participatory experience. Areas in prac- 
tice teaching identified as being in need of improvement 
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were adult education, community relations, and the devel- 
opment of a long-time program of instruction. 

The majority of the respondents advocated additional 
curricular requirements in speech, journalism, mathe- 
matics, English, and, especially, the broad area of techni- 
cal agriculture. There was little evidence that given 
courses should be deleted from the curriculum, according 
to alumnal reaction. 

In connection with the program of student personnel, 
there was some evidence indicating the need for improving 
guidance and counseling and student housing. 

With regard to satisfaction with their choice of under- 
graduate specialization, two-thirds of the alumni indicated 
that they would again choose Agricultural Education as 
their major field. 


Recommendations 


Recommendations were proposed in accordance with 
the findings. It was suggested that certain consolidations 
be considered for enhancing the codrdination among vari- 
ous courses and course areas. Furthermore, it was sug- 
gested that the possibility be examined of extending the 
pre-service curriculum to a five-year program. 

533 pages. $6.67. Mic 56-1110 


EDUCATION, THEORY AND PRACTICE 


PROPOSALS FOR THE CONDUCT OF WRITTEN- 

COMPOSITION ACTIVITIES IN THE SECONDARY 

SCHOOL INHERENT IN AN ANALYSIS OF THE 
LANGUAGE-COMPOSITION ACT 


(Publication No. 16,058) 


Lester Elwood Angene, Ph.D. 
The Ohio State University, 1955 


A casual inspection of contemporary composition 
teaching reveals weaknesses which suggest that a more 
discerning understanding of the meaning of composition as 
a process and product may assist in improving methods of 
teaching it and of evaluating students’ growth in expres- 
sional competence. Thus the purpose of the study has been 
to analyze the nature of the language composition act, and, 
in view of the objectives of secondary education and of 
teaching composition, to derive implications for the teach- 
ing and evaluation of written composition in the secondary 
school. 

In analyzing the nature of composition, the writer first 
considered it generically in the context of experience. 
Since composition is an achievement of animate life, the 
essential conditions of life as they relate to composition 
have been inspected. All creatures depend upon their 
physical, social, and psychological environment for the 
continuance and amplification of life. The environment is 
characterized by cause-effect relations and dynamic, 
ordered, rhythmic change. Like characteristics are to be 
found in composition. 

In the context of composition generically considered, 
language composition has been analyzed psychologically. 





The components of a complete experience correspond to 
the elements of composition: impulse, need, desire, pur- 
pose, the senses, feelings, imagination, the subconscious, 
and insight into relationships. The major kinds of rela- 
tionships sought and expressed are evidence, attribution, 
identity, time and space, objectivity, likeness, opposition, 
cause-effect, and constitution. Language composition con- 
sists of the purposeful seeking, securing, and interrelating 
of experiential materials in order to satisfy the felt need 
and desire of the composer. 

In the process of developing the concept of language 
composition as finally formulated, the writer has sought 
the views of men of letters in such sources as biographies, 
journals, diaries, and reports of interviews. 

Since a program of written composition should con- 
tribute optimally to the achievement of the aims of sec- 
ondary education, the writer has considered and proposed 
a philosophy of education, inspected various statements of 
aims for secondary education, and arrived at a statement 
of aims. 

In seeking goals of the English studies and of written 
composition in particular which are in harmony with sec- 
ondary-education purposes, various statements of objec- 
tives for the teaching of literature and composition have 
been inspected, and statements of objectives for these two 
major phases of the English studies have been formulated. 

In view of the nature of composition and the purposes 
for which it is taught, proposals for the conduct of written- 
composition activities have been considered. These pro- 
posals relate to stimulating the need and desire to write, 
developing purpose, employing the senses, the imagination, 
feelings, and the subconscious, and promoting insight into 
the kinds of relationships which may be sought and ex- 
pressed. Students and teacher, working together, may 
inductively arrive at the meaning of composition, its 
elements, principles, and techniques. 

In the light of this analysis of the composition act and 
its purposes in secondary education, the writer has evolved 
principles of evaluation, has derived evaluative criteria, 
has pointed out sources of evidence in the act and product 
of composition, and has indicated how the several criteria 
may be employed. The criteria have been illustratively 
applied to a representative sample of senior high school 
writing. 

Following a summary of implications of this study are 
recommendations for other studies involving either the 
use of this analysis of the composition act and subsequent 
proposals or further investigation of the composition act. 
Suggested studies include elementary and college language- 
composition teaching, literature appreciation, reading 
comprehension, English-teacher education, teaching of the 
fine and practical arts, composition activities of people in 
varied occupations, and comparisons of the results of 
various composition-teaching methods. 
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A STUDY OF THE FUNCTIONS OF 
SHENANDOAH COLLEGE AND 
SHENANDOAH CONSERVATORY OF MUSIC 


(Publication No. 16,038) 


Clarence Howard Connor, Ed.D. 
University of Virginia, 1955 


Problem. The problem of this study was (1) to identify 
the functions that have been established at Shenandoah 
College and Shenandoah Conservatory of Music, (2) to 
identify how the functions have been developed, (3) to iden- 
tify the contemporary acceptance of the functions, and (4) 
to interpret the functions in terms of the opinions of edu- 
cators as reflected in the literature of higher education. 





Procedure. Data concerning the operations and the 
history of the institution were secured in a study of the 
minutes of the Board of Trustees of the institution and of 
the Virginia Conference of the Evangelical United Brethren 
Church; histories of the Church of the United Brethren in 
Christ; and historical sketches of Virginia Conference. 
College catalogs, reports, and office records provided in- 
formation about the present status of the institution. Opin- 
ions of Virginia Conference concerning the activities of the 
institution were collected by the use of an interview guide 
administered to one thousand and ten ministers and lay 
leaders at all the 1954 local conferences. Opinions of 
educators were secured from the literature of higher 
education. 





Functions. Six main functions have been established: 
ministerial, evangelical, vocational, propaedeutic, civic, 
and adjustive. The ministerial function involves the edu- 
cation of ministers, missionaries, and ministers of church 
music. The evangelical function is promoted by activities 
like Christian Emphasis Week, chapel services, and the 
Christian Workers’ League. The vocational function is 
maintained through such curricula as business education, 
secretarial science, church music, and public school 
music. The propaedeutic function is advanced by curricula 
which prepare students for senior colleges, graduate 
schools, and family and community living. The civic func- 
tion is promoted through student experiences in all the 
formal curricula and through student participation in such 
groups as student government and the Christian organiza- 
tions. The adjustive function is promoted by freshman 
orientation, small classes, and individual and group 
counselling. 





Development of functions. The six main functions orig- 
inated in the work of Abram Paul Funkhouser, who founded 
the institution in 1875. Funkhouser and Jay Newton Fries, 
Funkhouser’s first colleague, developed the functions 
through courses they organized and taught during the first 
years of institutional history. 

Since 1884, when the institution came under the control 
of Virginia Conference, the functions have been promoted 
under the authority of a Board of Trustees. Members of 
the Board are elected by Virginia Conference to be respon- 
sible for the functions of the institution. Under a charter 
issued according to the laws of Virginia, the Board dele- 
gates leadership of the institution to a president. The 
president and his administrative and teaching staff estab- 
lish the activities which promote the functions. 








Contemporary acceptance of functions. The study re- 
vealed that the Evangelical United Brethren Church, the 
Virginia Conference, and the administrators, teachers, 
and students of the institution accept and help promote the 
six main functions. Educational literature indicated that 
in the opinions of educators these functions are appropriate. 








Recommendations. The study justifies the following 
recommendations: 

1. That the institution provide for the maintenance of 
high educational standards. 

2. That faculty and students share with the Executive 
Committee in making decisions directly affecting faculty 
and students. | 

3. That Board members be selected for their ability to 
promote higher education. 

4. That an adequate program of social and recreational 
activities be established and maintained. 

0. That the faculty consider the merits of their at- 
tending the College Church. 

6. That the campus be made a laboratory in democracy. 

7. That provisions for the ministerial and vocational 
functions be reviewed critically. 

8. That a thorough examination of the institution’s 
teacher education program be made. 


265 pages. $3.31. Mic 56-1112 





CHANGES OF THE TWENTIETH CENTURY IN THE 
TREATMENT OF FOREIGN AFFAIRS SINCE 1865 
BY U.S. HISTORY TEXTBOOKS FOR 
THE SEVENTH AND EIGHTH GRADES 


(Publication No. 14,764) 


John Henry Gilbert, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Professor Edward A, Krug 


This study analyzes the narrative and expository 
presentation of post-1865 foreign affairs in selected 
seventh and eighth grade United States history textbooks 
published during selected periods of the first half of the 
twentieth century. It seeks to identify the amount and in 
part the characteristics of this presentation. 

Twelve widely used textbooks, chosen by experts within 
four five-year periods of the century, are examined in 
their first editions. Their narrative text on a defined area 
of foreign affairs is quantified and then analyzed for in- 
stances of color, ethical judgment, and favorable or un- 
favorable references to nations. Data on the different 
books are compared in order to provide information on 
trends over the half century. 

It was found that foreign affairs text material increased 
sharply in the 1920’s and again after World War II. In the 
first instance, increase in lineage was 257% and in propor- 
tion of text was 205%. In the second instance, lineage in- 
creased 196% and text proportion increased 168%. This 
indication of a general trend was substantiated by most 
other findings on subsidiary aspects of foreign affairs texts. 

Emotional qualities were noticed to be very generally 
distributed in foreign affairs material, affecting almost a 
third of its lines. The proportion of emotional lines to 
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total lines analyzed has decreased over the century, 
dropping from 42% to 38%. The absolute amount of emo- 
tional lines on the other hand has increased over the four 
periods. The percentage of lines derogatory to countries 
to total lines analyzed ran 6.3 in period 1, 8.2 in period 2, 
7.3 in period 3, and 5.6 in period 4. The percentage of 
lines patronizing to countries to total lines analyzed ran 
10.0 in period 1, 10.4 in period 2, 6.9 in period 3, and 
10.7 in period 4. 

It is concluded that the various findings of the investi- 
gation combine to show: (1) an increase in the total amount 
of foreign affairs content; (2) an increase in the proportion 
of this content to the lines analyzed; (3) an increase in the 
total amount of emotional lines; and (4) a slight decrease 
in the proportion of emotional lines to the total lines ana- 
lyzed; and (5) a low and constant percentage of lines de- 
rogatory or patronizing to countries through the four 
periods. 430 pages. $5.38. Mic 56-1113 


A STUDY OF THE EFFECTIVENESS OF 
FIVE KINDS OF GROUPING IN THE CLASSROOM 


(Publication No. 16,039) 


Delvin Dae Harrah, Ed.D. 
University of Virginia, 1955 


This was a study of the effectiveness of five kinds of 
grouping on achievement and social behavior of students. 

The study was conducted in grades seven, eight and 
nine in the twelve secondary schools of Greenbrier County, 
West Virginia during the first semester of the school year 
1953-54. 

Forty teachers and one thousand one hundred seventeen 
students participated in the study. 

The five kinds of grouping were equally distributed in 
relation to the number of classes and eight teachers par- 
ticipated in each of the kinds of grouping. 

The effectiveness of each kind of grouping was evalu- 
ated in terms of: 

1. Academic achievement, measured by a standardized 
achievement test. 

2. Academic achievement, measured by teachers’ 
grades. | 

3. Social behavior change, evaluated by the “McCall 
Social Behavior Scale. ” 

a. Change toward the teacher 
b. Change toward peers. 
c. Change toward self. 

4. The effect on achievement and social behavior was 
evaluated by a “teachers’ opinionnaire.” 

9. The effect on achievement and social behavior was 
evaluated by selected written statements of the forty 
teachers. 

6. The effect on achievement and social behavior was 
appraised from the selected statements of the students. 

7. The effect on achievement and social behavior was 
appraised by the written statements of all the students. 

The results of the seven evaluations were collected and 
analyzed for per cent of change for each kind of grouping. 
When a pre-test and a post-test were administered, the 
actual change was computed. When an evaluative instru- 
ment or technique was used that did not have a pre-test the 





results were analyzed in per cent of satisfactory and un- 
Satisfactory attitudes of teachers and students. 

The results of the study revealed that friendship 
grouping gave better results on achievement and social 
behavior. Interest grouping rated second and ability 
grouping rated third. Ability grouping did not appeal to the 
majority of the students involved. Arbitrary and alpha- 
betical grouping were weighted heavily toward unsatis- 
factory results. 

The major findings of this study regarding the effec- 
tiveness of the five kinds of grouping revealed that: 

1. A close relationship existed between students’ 
Opinions and comments and the total results of satisfaction 
within the kinds of grouping used. 

2. Friendship and interest grouping showed close con- 
sistency in achievement for grades eight and nine as 
measured by the Metropolitan Achievement Tests. 

3. Teachers’ marks were more consistent in grades 
seven, eight and nine with friendship grouping than with 
the other four kinds of grouping. 

4. Grade Seven showed less consistency between the 
teachers’ marks and the Metropolitan Achievement Tests 
for all kinds of grouping used than was revealed for grades 
eight and nine. 

When all factors or measures used were considered, 
the five kinds of grouping were recommended in the fol- 
lowing order, as to the most effectiveness: Friendship, 
Interest, Ability, Arbitrary and Alphabetical. 

Social behavior and achievement results were more 
conclusive for grades seven and eight than for grade nine. 

The results of the evaluations of social behavior 
changes were more conclusive than the results of achieve- 
ment changes. 296 pages. $3.70. Mic 56-1114 





A STUDY OF CURRENT PRACTICES 
OF INDIVIDUALIZING INSTRUCTION 
IN MINNESOTA SCHOOLS 


(Publication No. 15,934) 


John Jarolimek, Ph.D. 
University of Minnesota, 1955 


Advisers: W. W. Cook and G. L. Bond 


The purpose of the study was to examine current prac- 
tices of individualizing instruction used by middle-grade 
teachers to meet the varying needs of pupils. A stratified, 
random sample of sixty fifth-grade classrooms was se- 
lected from thirty school districts in four Minnesota 
counties. The information was obtained by interview with 
individual teachers and by one-half day visits to the class- 
rooms. The interviews and visits were conducted during 
the latter half of the 1954-1955 school year. A question- 
naire was developed for use in the study containing sec- 
tions dealing with the amount of information the teacher 
had available on the children and with instructional pro- 
cedures employed by the teacher. A check list of one 
hundred and eighty-eight items was used to select class- 
rooms in which a considerable amount of individualization 
of instruction prevailed. 

The data collected in the study indicate that information 
available to the teachers concerning the child’s home 
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background and personal-social life is less adequate than 
information concerning his mental maturity, health, and 
achievement status. In the three curricular areas studied, 
approximately ninety per cent of the teachers could give 
standardized grade scores for their pupils in reading, 
eighty-four per cent could give similar scores for arith- 
metic, and fifty per cent could give a grade score forsome 
aspect of social studies. All schools had the services of a 
school nurse on at least a part-time basis, and visual, 
auditory and dental screenings as well as height and weight 
checks were routine procedures in the schools. One-fourth 
of the teachers interviewed could give a description of the 
home situation for each child in their room. 

Fifty-six of the sixty teachers mentioned their princi- 
pal as the first person to whom they turn for help with 
instructional problems. The teachers’ first choice for 
special personnel help was a remedial teacher or consult- 
ant. The situations which teachers said prevented them 
from providing for individual differences were, in order of 
frequency of mention, lack of materials, large class size, 
and inadequate physical facilities. 

Sub-grouping within the class for reading instruction 
was a well established practice in ninety per cent of the 
classrooms but was practiced in less than half of the 
classes for instruction in arithmetic and social studies. 
Reading and arithmetic groups were ordinarily formed on 
the basis of ability in that area, while social studies groups 
were formed on the basis of interest. Reading groups were 
found to be reasonably permanent; arithmetic and social 
studies groups were more flexible with respect to mem- 
bership. In almost all cases the school furnished the child 
with a basic textbook in reading, arithmetic and social 
studies. In arithmetic and social studies the textbooks 
were identical for all pupils in ninety per cent of the class- 
rooms visited. This practice was less commonin reading. 

In comparing the one-third of the classrooms rated 
high in individualization practices with the one-third rated 
low, a greater amount of grouping in all areas prevailed in 
the high-rated group, although the difference in class sizes 
of the two groups was inconsequential. The high-rated 
group contained more than twice as many teachers with 
four or more years of training than did the low-rated 
group. The low-rated group contained nearly three times 
as many two-year teachers as did the high-rated group. 

222 pages. $2.78. Mic 56-1115 


THE NATURE OF DEFINITION IN 
HIGH-SCHOOL GEOMETRY, A CRITIQUE 
OF CURRENT PRACTICES 


(Publication No. 15,866) 


Sheldon Stephen Myers, Ph.D. 
The Ohio State University, 1955 


Statement of the Problem. Differences between defining 
practices and statements about definitions in contemporary 
plane geometry textbooks on the one hand and the treatment 
of definitions recommended by modern mathematics and 
logic books on the other hand have indicated an important 
problem in present-day geometry teaching. These differ- 
ences have beenshown to persist because of the wide spread 
and firmly-entrenched Aristotelian theory of definition. 








Procedure. The study analyzed in considerable detail 
the extent to which the following six defining practices 
originated in the works of Aristotle and also surveyed 
their occurrence in contemporary plane geometry text- 
books: 

1. Definitions should be in the form of genus et 

differentia. 











. Definitions should not use obscure language and 
should use terms which are prior and more in- 
telligible. 


. Definitions should not contain redundant or 
superfluous information. 


. Definitions must be reversible. 
5. There is only one definition of a thing. 


. Definitions state what a thing is but not the fact 
that the thing exists. 


The purposes of definitions in geometry were sum- 
marized from the contemporary textbooks. The treatment 
accorded definition in modern books on the teaching of 
mathematics was also surveyed. Finally, the treatment 
of definition recommended in modern mathematical and 
logical literature was examined and reviewed. 

Results. The investigation revealed widespread and 
serious discrepancies between textbook practices and the 
treatment of definition recommended in mathematical and 
logical literature. Much of the Aristotelian theory of 
definition was shown to be no longer valid. 

Conclusions. The study made the following recom- 
mendations: 

1. There are other ways to define in geometry besides 

by using the Aristotelian class-difference method; 
e.g., by using the genetic, operational, and descrip- 
tive methods. 








. Since all definitions used in geometric proofs serve 
the purpose of providing a beginning for the sequence 
of theorems, this purpose should not be shunted 
aside in favor of the questionable “argument- 
settling” reason. 


. The distinction between essence and property is no 
longer valid. 


. Definitions should be formulated by pupils after they 
have investigated examples of the term being defined 
and have developed a group of possible defining 
properties. 


. Undefined terms are not left without meaning. 


. Existence is not established by a definition, but by 
existence postulates, existence theorems, or by 
constructions. 


. If reversibility of definitions is justified for pupils, 
it should be done either on the basis of the class 
equivalence of term and defining phrase or on the 
basis of nominal equivalance indicated in the defini- 
tion by the words ‘if, and only if,” or justified on 
both of these bases. 


. The rule against overloading or redundancy should 
not be explicitly made and then violated, in such 
cases as “similar triangles” and “rectangles, ” with- 
out some word of explanation to the student. 
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9. Textbooks should not give the impression that there 
are undefined terms which are absolutely simpler 
than all others. Indefinability is relative to the 
postulate set and to other definitions. 


. Such figures as quadrilaterals can be arranged and 
Classified in different ways, thus giving rise to 
different definitions. Contrary to Aristotle, the 
sequence of definitions in geometry is not absolute. 

210 pages. $2.63. Mic 56-1116 


THE OPERATIONAL DEFINITION AND 
MEASUREMENT OF EDUCATIONAL PHILOSOPHY 


(Publication No. 15,963) 


Robert Sterling Swanson, Ph.D. 
University of Minnesota, 1955 


The purposes of this investigation were to define edu- 
cational philosophy in operational terms, to prepare an 
instrument to measure teachers’ educational philosophies, 
and to investigate the relationships between the emphases 
and degrees of extremeness of the viewpoints expressed 
by groups of teachers and graduate students and various 
status facts concerning these groups. 

In the conduct of the study, four general steps were 
followed. 

First, the literature dealing with teacher competencies, 
educational philosophy, and methods of attacking problems 
of this type was reviewed. 

Second, an operational definition of educational philoso- 
phy was proposed by listing teacher behaviors implicit in 
educational philosophy. The definition was in outline form. 
The major headings listed five general activities of teach- 
ers as teachers. Under each major heading four sub- 
headings, representing levels of complexity of behavior, 
were listed. Under each sub-heading was listed a series 
of rather specific statements of teacher behavior hypothe- 
sized to be based in educational philosophy. Each of these 
statements was further defined by stating behaviors char- 
acteristic of the essentialist and progressive viewpoints 
as being two extremes. This operational definition was 
presented to a group of critics, nine professors and gradu- 
ate students in educational philosophy, for their evaluation 
of its completeness, accuracy, and appropriateness. The 
statements accepted by them constituted the criterion 
against which to judge a teacher’s educational philosophy, 
its extremeness and emphasis. 

Third, the writer prepared an instrument, an “Inven- 
tory of Viewpoints on Education,” to measure the extreme- 
ness and emphasis of a teacher’s educational philosophy. 
The inventory consisted of sixty-five pairs of statements 
of beliefs, opinions, and proposed actions based in educa- 
tional philosophy. One statement of each pair generally 
represented the progressive viewpoint and the other the 
essentialist. Directions requested the respondents to 
select the statement of each pair most in accord with their 
beliefs. 

Fourth, the inventory was administered to three hun- 
dred five graduate students in three colleges and universi- 
ties. The inventory was scored by awarding one point for 
each progressive viewpoint accepted and zero for each 





essentialist viewpoint accepted. High scores were indica- 
tive of progressive emphasis and low scores of essentialist 
emphasis. Various facts were collected from each re- 
spondent such as highest degree held, major of each degree 
held, number of years of teaching experience, and type of 
position held. Chi-square was used to test the relation- 
ships between the emphases and degree of extremeness of 
the viewpoints expressed and the various status facts. 

On the basis of the investigation several conclusions 
were evident. It is possible to define educational philoso- 
phy operationally by listing the teacher behaviors based 
in, and indicative of, educational philosophy. The educa- 
tional philosophers cooperating in this study agreed rather 
closely on both the method and the particulars of the defi- 
nition presented. 

It is possible to differentiate individuals possessing 
essentialist and progressive viewpoints by means of a 
written inventory based upon teacher behaviors implicit in 
educational philosophy. 

Graduate students holding master’s degrees were not 
significantly more likely to express extreme viewpoints 
than were those holding bachelor’s degrees, but signifi- 
cantly more students with master’s degrees who did ex- 
press extreme viewpoints accepted the progressive and 
significantly more students with bachelor’s degrees who 
expressed extreme viewpoints accepted the essentialist. 

Number of years of teaching experience was not found 
to be related significantly to either extremeness or em- 
phasis of educational viewpoint for the person holding the 
bachelor’s degree. 

Junior high school and senior high school teachers 
were not significantly different in either the emphases or 
the degrees of extremeness of the educational viewpoints 
they expressed. 

Graduate students pursuing work toward the master’s 
degree in industrial education at Stout State College, the 
University of Missouri, and the University of Minnesota 
were not significantly different in either the emphases or 
the degrees of extremeness of their educational view- 
points. 208 pages. $2.60. Mic 56-1117 


A STUDY OF THE TEACHING OF COURSES 
IN OCCUPATIONAL INFORMATION IN THE 
SECONDARY SCHOOLS OF ILLINOIS 


(Publication No. 16,057) 


Ralph Edwin Wright, Ph.D. 
Bradley University, 1955 


The purposes of this study were twofold: (1) to develop 
criteria for some objectives, course content, and teaching 
methods, techniques, and materials for courses in occu- 
pational information; and (2) to develop, collect and or- 
ganize instructional material which meet the criteria. 

A survey of the history of the guidance movement was 
made in order to obtain background information pertinent 
to the study of the teaching of occupational information. 
According to the information obtained from this historical 
approach and evidence obtained from a review of related 
research, it seems that the separate occupations course 
has not been so widely adopted nor so successful as en- 
visioned by early writers in the guidance movement. 
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In co-operation with the Chief of the Occupational Infor- 
mation and Guidance Section of the State of Illinois Board 
of Vocational Education, a questionnaire was developed and 
sent to all schools in the state which had reported teaching 
occupational information courses or units. The same 
questionnaire was sent to a group of jurors made up of 
college and university teachers, state supervisors, and 
other recognized experts and authorities in the field. 

The questionnaire included twenty-three statements of 
objectives, twenty-five statements concerning course con- 
tent, and nineteen statements about methods, techniques, 
and procedures employed in teaching occupational infor- 
mation. The respondents were asked to rate the relative 
importance of these items on a weighted five-point scale. 

The returns were tabulated and divided into six differ- 
ent categories. The mean value of each questionnaire 
item was computed for each of the categories and also on 
the basis of the total response. 


The mean value of the total response was used in the 
selection or rejection of each item for the set of criteria. 
Items with a mean value of two (considered to be of mod- 
erate importance) or more were included in the criteria, 








and those below were rejected. Ten items from the ques- 
tionnaire were rejected and the remainder were accepted 
on the basis described above. These criteria, arranged in 
rank order, are included in Chapter V, “Establishing the 
Criteria.” 

The writer attempted to apply these criteria in the 
planning of a nine-weeks unit on Self-Appraisal and 
Careers which he planned to teach for the first time in the 
following year. These preliminary materials are included 
in Chapter VI, “Application of the Criteria.” 

In the suggestions forfurther study it is pointed out that 
the training of teachers of occupational information needs to 
be studied and the criteria re-evaluated in terms of teacher 
competencies. 164 pages. $2.05. Mic 56-1118 
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ENGINEERING, GENERAL 


AN INVESTIGATION OF PROBLEMS IN 
ATTEMPTING TO EXTEND THE USE OF 
WORK MEASUREMENT CONCEPTS— 
ADMINISTRATIVE WORK 


(Publication No. 16,115) 


John Meier Hilpert, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor J. Wayne Deegan 


A study was made to probe into the apparent conflict 
about the extension of concepts and techniques of work 
measurement, from manual production and assembly work, 
the type of work in which work measurement was devel- 
oped, to essentially different work, more specifically in 
this case, to administrative work. 

Attempts were made to use presently available tech- 
niques, time study and work sampling, or to find new tech- 
niques to measure administrative work as represented by 
the work of Material Control Analysts in an industrial 
plant. These attempts were unsuccessful. The study was 
limited to that of attempting to measure work as it existed, 
to point out reasons for conflicts rather than changing 
either the work or the meaning of “work measurement” to 
avoid conflict. 

The characteristics of being non-repetitive, non- 
standard, and non-manual were identified as the bases for 
lack of success. In searching to see how others have 
seemed to extend work, it was found that successes re- 
ported concerned work that was or was changed to be es- 
sentially manual, repetitive, and standard, that is, similar 
in these respects to manual production or assembly work. 
Changing work, of course, moves the point of conflict to 
the question of whether the work should be so changed. 

It was noted that changing work toward making it more 





repetitive usually reduces the mental component by taking 
the planning, decision, and initiative functions out of the 
work. A technique to rate mental effort was observed to 
be a basic need if work measurement is to be extended to 
cover mental work. 100 pages. $1.25. Mic 56-1119 
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COMPRESSIBLE VISCOUS FLOW PAST A WEDGE 
MOVING AT HYPERSONIC SPEEDS 


(Publication No. 16,261) 


Liang-Ju Pan, Ph.D. 
Cornell University, 1956 


When a sharp-nosed body flies at hypersonic speeds, 
the flow around the body is characterized by its high tem- 
perature and iow density near the surface. The tempera- 
ture causes an enormous increase of the viscous deflection 
of the outer flow, a strong shock near the leading edge. 

The main objective of the present study is to obtain a gen- 
eral analytic solution of an infinite wedge flow valid for 
supersonic and hypersonic Mach numbers and a wide range 
of wedge angles and Reynolds numbers. The dissociation 
and ionization of gas are ignored but entropy change and 
vorticity effect are considered. It is also assumed that the 
Prandtl number is unity and the viscosity-temperature re- 
lation is linear. The immediate neighborhood of the tip is 
excluded. 

The Navier-Stokes and energy equations are solved by 
two different methods for two different flow regions be- 
hind the shock according to the normal distance y from 
the body. For the external flow, which corresponds to 
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large y an iteration scheme is developed according to 


" 
o 3 (4) 
N=1+ BEA, 


=2 

where A is any one of the physical quantities such as ve- 
locity components, pressure, etc.,and €= 7 R. being 
the Reynolds number far downstream and C, a constant. It 
gives a sequence of linear, inhomogeneous, first order 
differential systems, with the uniform flow at positive in- 
finity as zero approximation. These equations are solved 
with the appropriate shock conditions at the shock and the 
conditions at the edge of boundary layer, considering both 
the outgoing and reflected families of plane waves. It is 
found that the € -order solution has a singular term pro- 
portional to y ~/2 due to the presence of non-uniform en- 
tropy. This implies that a large velocity gradient exists in 
the neighborhood of the edge of the boundary layer. 

For the boundary layer region, which corresponds to 
small y , a sequence of linear, inhomogeneous, thirdorder 
differential equations of stream function yw 


w=w) 4 e/? yy (1/2) + € yy) ee 


are obtained, where the zero-order approximation w°) is 
the familiar Blasius solution. The corresponding bound- 
ary conditions would be the non-slip condition at the body 
and the correct asymptotic behavior at the edge of the 
boundary layer. The external flow solution has been car- 
ried to the order of €” in order to determine boundary- 
layer flow up to the order of €. 

From the results obtained so far, the following con- 
clusions can be drawn. At hypersonic speed and half 
wedge angle up to 10°, 

(1) the contributions due to entropy rise are small so 
that the entropy change may be neglected and “simple- 
wave theory” can be used if only €-order solution is de- 
sired. However, for €’-order solution, both reflected 
wave and entropy change should be considered. 

(2) The €-order entropy raises considerably the tem- 
perature near the edge of the boundary layer and decreases 
the pressure. The €’-order entropy seems to act in an 
opposite way. 105 pages. $1.31. Mic 56-1120 


ENGINEERING, AGRICULTURAL 


WEED CONTROL BY MECHANICAL ENERGY 
AS A PRE-EMERGENCE SOIL TREATMENT 


(Publication No. 15,673) 


John Bruce Liljedahl, Ph.D. 
Michigan State University, 1954 


It was estimated that there would have been from two to 
three million man hours of hand labor expended on weeding 
and thinning sugar beets in Michigan in 1954. 

The best methods known to date could have reduced this 
hand labor for weeding and thinning sugar beets by approx- 


imately 40 percent, which would leave from one to two mil- 
lion man hours of hand labor. 





Since labor is the most expensive item in the produc- 
tion of sugar beets, it behooves agricultural researchers, 
and Agricultural Engineers in particular, to help reduce 
the peak labor requirement in order that the farmers may 
not be as dependent upon transient labor. 

One way to reduce the weed population in the row would 
be to sterilize a strip of soil approximately four to six 
inches wide in which the sugar beet seed could be planted. 
A review of literature indicated that it might be possible 
to reduce the weed seed germination by subjecting the soil 
to a high velocity impact. The literature indicated that 
under certain specified conditions a substantial reduction 
in the germination of seeds was obtained by impact. 

Based upon the somewhat limited literature available, 
a field machine was designed to mechanically process a 
strip of soil approximately 3/4 inch deep by five inches 
wide in the row as sugar beets were being planted. The 
processing consisted of feeding the soil into the center of 
an impeller which varied in speed up to 3400 rpm. The 
impeller, which was 20 inches in diameter, threw the soil 
against an impact plate and from there the soil was di- 
rected back on to the planted seed. 

Tests were conducted with the centrifugal machine on 
muck soil in the greenhouse and in the field and on mineral 
soil in the field. 

The greenhouse tests using muck soil showed a signifi- 
cant reduction in the weed population at low speeds of 
1500 rpm and a significant increase in the weed population 
at high speeds above 2500 rpm. The field tests resulted 
in no significant increase or decrease in the weed popula- 
tion on muck soil or on mineral soil. Use of mechanical 
energy in combination with herbicides significantly re- 
duced the weed population in most of the tests, but the 
reduction was no greater than that obtained with herbicides 
alone. 

When the centrifugal machine was used to process 
mineral soil and at the same time mix Krilium 9 with the 
soil, a significant increase in the emergence of the sugar 
beets was obtained in 1953. In 1954 a significant reduc- 
tion in emergence was obtained when Krilium 212 was 
mixed while processing the soil. 

An impact device was constructed to hammer the soil 
while in 1/8-inch and 1/2-inch layers. No significant re- 
duction in the weed population was obtained at energy 
levels of 60 to 7000 foot pounds per pound of soil. 

106 pages. $1.33. Mic 56-1121 
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SYNTHESIS OF MULTITERMINAL 
TWO-ELEMENT-KIND NETWORKS 


(Publication No. 16,014) 


Frank Stuart Boxall, Ph.D. 
Stanford University, 1956 


This report describes an attack on the problem of 
determining the necessary and sufficient conditions that a 
matrix of rational functions of a complex variable is the 
terminal immittance matrix of a physically realizable 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





720 ENGINEERING 





passive linear multiterminal electric network containing 
two kinds of elements only (transformers excluded) and 
with a common ground connection for all terminal-pairs. 

Although the investigation has not yielded a completely 
general solution of the problem, a powerful synthesis 
method has been developed by which the designer may ob- 
tain a network realization of a given immittance matrix 
provided such a realization exists. That is, even though 
one lacks a formal statement of the sufficient conditions 
on a terminal immittance matrix; one may proceed with 
the synthesis with the assurance that, if the terminal ma- 
trix has a network realization, it may be obtained by this 
synthesis method. 

Any network within the class considered may be repre- 
sented mathematically by its nodal admittance matrix. 
With the appropriate definition of a network branch the 
nodal admittance matrix may be written in the form 


: = pA, + A, 


where p is the complex frequency variable and A, and Ao 
are real symmetric matrices. In order that Y, represent 
a physical network it is necessary and sufficient that: 

(1) A, and A, are each positive semi-definite. 

(2) Ai +A, is positive definite. 

(3) A, and A, are each of network form. A matrix 
is of network form if every off-diagonal element is non- 
positive and the sum of every row is nonnegative. 

Given a matrix of rational functions (satisfying certain 
known necessary conditions) to be realized as a k-terminal 
network, one makes the partial fraction expansion and, by 
a factoring technique, constructs a matrix 


' ’ . 
Yn = PAi + Ap 

satisfying conditions (1) and (2) above and such that the 

network (usually nonphysical) of Y, has the given matrix 

as its terminal immittance matrix. All other matrices 


satisfying these criteria can be generated from Y, by the 
transformation 


Y, = CrY,C 


where C is any nonsingular matrix in which the first k 
rows are rows of the unit matrix. The synthesis problem 
_reduces to the problem of finding a matrix C such that Yy, 
also satisfies condition (3). The transformation from Y,, 
to Y, may be interpreted to be the result of performing on 
Y,, 2 sequence of elementary row and column operations, 
the allowable operations being restricted by the condition 
onC. It is this interpretation which makes the method a 

powerful synthesis technique, for the “nonphysicality” 
[violation of condition (3)] and the effect of elementary 
operations on Y,, are easily determined by inspection. 
Thus the designer, aiming for a physical realization, is 
guided in his choice of elementary operations at every step 
by the form of his current realization. With a little prac- 
tice one may rapidly convert a nonphysical initial realiza- 
tion to a physical network. The synthesis technique is not 
limited to realizations of a specific number of nodes; ad- 
ditional nodes may be introduced at will if desired. 

Besides providing a powerful technique for attacking 
practical synthesis problems, the material in this report 
should, in the author’s opinion, serve as the logical start- 
ing point for further investigation of the problem leading 
eventually to a completely general solution. 
129 pages. $1.61. Mic 56-1122 





ENERGY TRANSFER IN BEAM-TYPE 
MICROWAVE ELECTRON TUBES 


(Publication No. 15,929) 


Philip Nordel Hess, Ph.D. 
University of Minnesota, 1955 


The small-signal field analysis of several types of 
traveling-wave tubes is presented in this thesis. It is the 
purpose of these analyses to make clear the basic under- 
lying principles common to all tubes of this type and to 
explain the mechanism of energy transformation from d-c 
kinetic electron beam energy to a-c wave energy. A field 
analysis with its resulting complete knowledge of all beam 
variables and all electromagnetic field components is 
shown to be sufficient for this purpose. When coupled with 
an energy conservation condition, this type of analysis is 
also sufficient to describe to a first-order approximation 
the variation in average electron velocity to account for 
the increase in a-c electromagnetic energy observed in 
tubes in which amplification of an a-c signal takes place. 

The type of analysis outlined above is performed upon 
mathematically convenient models of the general-admit- 
tance wall tube, the electron-wave or double-beam tube 
and the helix-type traveling-wave tube. These models are 
postulated for the express purpose of determining energy 
flows and the basic mechanism of energy exchange, and 
are not intended to represent practical tubes. In each 
case, a complete description of all electromagnetic field 
components, all beam variables, modes of propagation and 
propagation constants is given. In each tube analyzed, a 
physical separation of the electron beam and the bounding 
walls or wave-guiding structure is used, so that energy 
flows into and out of the electron beam can be more easily 
determined. The direction of these energy flows and the 
first-order approximation of the variation in d-c or aver- 
age electron velocity to account for them is given for each 
tube. Finally, the relationships between the electron beam 
variables and the electric field components which can 
interact with the electron beam are given. Such relation- 
ships serve to explain physically the mechanism of energy 
exchange and the directions of energy flow presented. 

Several important conclusions which apply to all tubes 
of this type arise as a result of the foregoing analyses. It 
is shown that the phase velocity of the electromagnetic 
wave which is amplified by the interaction must initially be 
less than the average or d-c electron velocity. As d-c 
kinetic electron beam energy is transformed to a-c wave 
energy, the velocity differential between these two quanti- 
ties decreases. Eventually, the two velocities become 
equal, traveling-wave gain ceases and no further energy 
exchange takes place. This point may be considered as an 
equilibrium point and such behavior is common to all tubes 
of this type. 

The form of the expression derived from the gener- 
alized Poynting power theorem which describes the energy 
supplied by the electrons within the beam is found to be 
the same for each tube analyzed. For a given propagation 
constant, this expression is also independent of tube geom- 
etry. It is shown that energy is given up by the electron 
beam for a propagation constant indicating amplification 
and absorbed by the electron stream for a propagation 
constant indicating attenuation. 

The space-phase relationships between the interacting 
electric field and the electron charge density are alsofound 
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to be common to all tubes of this type. In each case, these 
relationships are such that for amplification of a wave to 
take place, more electrons are decelerated on the average 
than are accelerated. For attenuation of a wave to take 
place, this phase relationship is just reversed. This re- 
sult presents a physical picture of the energy flow deter- 
mined from the generalized Poynting power theorem. 

119 pages. $1.49. Mic 56-1123 


A STUDY OF THE DISCHARGE IN 
LOW PRESSURE FLUORESCENT TUBES 


(Publication No. 16,258) 


Raj Pratap Misra, Ph.D. 
Cornell University, 1956 


A study of the discharge tubes as used in Fluorescent 
tubes was undertaken. Factors studied included Theoreti- 
cal Considerations, Consideration regarding the efficiency 
of Fluorescent Lamps, The Cathode Region, The long Dis- 
charge Tube and a Feed Back System Developed for proc- 
essing Oxide Cathodes. 

An extensive Bibliography on Discharge tubes between 
1935 and 1954 has also been prepared. 

The study concludes with the thesis that the deioniza- 
tion time of a discharge tube is a very important factor. 

If the deionization time is reduced, the restriking potential 
peak at each half cycle is also reduced. This then cuts 
down on the losses in the tube giving a higher efficiency 
source as well as with less stroboscopic effect. 

Two methods have been shown to accomplish this. In 
one method radio active substance is used to maintain 
certain level of ionization. In this case a new more sensi- 
tive area is discovered and designated as “Critical” area. 
In the other method an extra set of electrodes is used and 
the current in this is staggered in relationship to the main 
electrodes, thus giving ionization during the part of the 
cycle when the main electrodes were off. 

Both these methods need considerable development 
work before a commercial unit can be made with decided 
engineering advantage. 445 pages. $5.56. Mic 56-1124 


STATIC POTENTIAL AND CHARGE DISTRIBUTIONS 
IN A SMOOTH-ANODE MAGNETRON 


(Publication No. 15,969) 


Se Puan Yu, Ph.D. 
University of Minnesota, 1955 


Although the magnetron is well established as a highly 
efficient microwave oscillator, its theory of operation is 
not yet complete. The analysis of the magnetron oscillator 
requires the knowledge of the potential and charge distri- 
bution in its preoscillating condition. At present there is 
little agreement among many attempts to solve this 
problem. 

Existing theories on the steady state magnetron are 
either of the single-stream or Brillonin type or of the 





double-stream type, of which Allis solution is the most 
general. The solution is not unique, however. 

In this thesis the unique physical solution is deter- 
mined by minimizing the potential energy stored ina 
planar magnetron. The only solution that can exist in a 
magnetron is the double-stream solution with a single 
striation. All others, including the single-stream solution, 
are conditions of unstable equilibrium. This results in a 
unique determination of the circulating current density and 
the potential and charge distributions. Solutions for the 
planar magnetron with ideal cathode are worked out for 
the temperatures and space-charge-limited conditions, 
both above and below cut-off. 

By considering a Maxwellian velocity distribution one 
finds that the solution basically remains the same. It is 
still a double-stream solution with a single striation, al- 
though there is a very slight change in the potential and 
charge distribution. 

The shape of the cut-off curve, calculated by consider- 
ing emission velocities, shows resemblance to the experi- 
mental ones, but the value of the current is too small. 
Electronic collision may well provide an adequate explana- 
tion of this excess current because an electron emerging 
from a collision behaves as if it were emitted by a cathode 
at the point of collision. The higher energy and relative 
proximity to the anode makes the electronic collision a 
much stronger effect than that due to thermal emission. 
Since the cross-sectional area of electronic collision is 
not determined, the formula for the anode current density 
contains an adjustable constant which must be determined 
by experiment. 

The conclusions then are: (a) the electron flow in a 
steady state magnetron is double-streamed with a single 
striation, (b) the effect of thermal velocities is rather 
small for ordinary operating conditions, (c) the electronic 
collisions can explain the shape of the cut-off curve. 

64 pages. $1.00. Mic 56-1125 


ENGINEERING, HYDRAULIC 


THEORETICAL AND EXPERIMENTAL 
INVESTIGATION OF FORCES ON 
CAVITATING HYDROFOILS 


(Publication No. 16,235) 


Michel Hug, Ph.D. 
State University of Iowa, 1956 


Chairman: Dr. Louis Landweber 


A linearized theory has been derived to compute the 
forces exerted upon a cavitating hydrofoil. The case of 
the lift coefficient only has been completely studied. The 
leading principle of the derivation is to transform the devia- 
tion flow around the hydrofoil into a deviationflow which can 
be computed by known methods; the transformed boundary 
conditions, inthe present case, are those ofa cambered thin 
airfoil, the flow around which can easily be computed. 

An alternative linearized theory had already been de- 
rived by M. P. Tulin, which did not consider the case 
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where the bubble terminates on the foil. The main differ- 
ence between these two theories is that Tulin preserved 
the complex velocity through the transformation instead of 
the velocity potential, which is kept invariant in the present 
case. The two different ways of transforming the problem 
lead to different types of difficulties. In the present case 
it was necessary to correct the influence of singularities 
on the numerical value of the result. A typical computa- 
tion has been made which gives the lift and moment coef- 
ficient for a flat plate when the bubble extends to infinity; 
and the lift coefficient versus the cavitation index for a 
bubble of finite length but longer than the foil. All of these 
results are in good agreement with Tulin’s results. 

In the last case, that is, that of a bubble terminating on 
the foil, another theory derived by A. J. Acosta gives also 
a fairly good check of our results. 

As far as the experimental part of this work is con- 
cerned, it is mainly given here as a guide for further in- 
vestigation because the experimental facilities used were 
not yet completely satisfactory and did not enable us to 
conduct a full experimental program. A rather important 
air content problem, due to the air coming out of solution 
along the wall of the cavity, contributed to the difficulty of 
the first series of experiments. For further work a piezo- 
metric needle has been installed to measure the cavity 
pressure in order to compute the corresponding cavitation 
index. 

The forces are measured by means of a balance, the 
design of which involves the deflection of elastic dia- 
phragms and the use of linear differential transformers. 
The present study investigates some of the difficulties en- 
countered in using this type of sensing element. 

As far as the data are concerned a partial check has 
been obtained with the linearized theory by allowing a 
certain shift of the cavitation index to compensate for the 
partial air pressure in the cavity. 

101 pages. $1.26. Mic 56-1126 


ENGINEERING, MECHANICAL 


A STUDY OF CONDUCTIVE HEAT TRANSFER 
WITH CHANGE OF PHASE —MATHEMATICAL 
AND ANALOGUE SOLUTIONS 


(Publication No. 15,926) 


Theodore Leonard Gershun, Ph.D. 
University of Minnesota, 1955 


Adviser: Dr. E. R. G. Eckert 


This thesis has the dual objective of (1) reviewing 
critically the mathematical solutions currently available 
to the problem of transient heat conduction with a change 
of phase in the conducting medium, and (2) initiating the 
use of an experimental analogue as a means of obtaining 
solutions for this problem in cases where analytical 
solutions are unavailable. 

The mathematical solutions to this problem which are 
investigated are those of (1) Franz Neumann, who obtained 
a solution for the semi-infinite region containing a liquid 





initially at a temperature greater than the freezing tem- 
perature and which has a temperature less than the freez- 
ing temperature suddenly imposed at the free surface; (2) 
J. Stefan, who obtained a solution for the same conditions 
as for Neumann’s solution except that the liquid is assumed 
initially to be at the freezing temperature; (3) N. M. H. 
Lightfoot, who obtained a solution under the same condi- 
tions as for Neumann’s solution except for the assumption 
that the thermal properties for the liquid and solid phases 
are equal; and (4) A. L. London and R. A. Seban, who sug- 
gest the use of the assumption that the solid phase has a 
negligible capacity for storing heat energy as a means of 
obtaining additional solutions to this problem under con- 
ditions of finite surface conductance. 

An analysis of these solutions for the case of infinite 
surface conductance showed that Neumann’s solution, when 
expressed in dimensionless form, can be shown graphi- 
cally in a manner which is independent of the time. Also, 
it was found that Stefan’s solution and Lightfoot’s solution 
are only special cases of the solution obtained by Neumann. 
The original solution obtained by London and Seban is 
shown to contain an assumption of a constant film conduct- 
ance at the solid-liquid interface which is erroneous if the 
liquid portion of the two phase system is non-convective, 
and, in order to correct this condition for a non-convective 
liquid, a new solution is derived which still assumes that 
the solid phase has a negligible heat storage capacity. 

As a means of obtaining additional solutions to this 
problem the use of the hydraulic analogue is discussed and 
it is pointed out that an overflow volume at a fixed fluid 
elevation can be employed as an analogy to a phase change 
in the conduction system. Using this analogical device is 
then verified by comparison of the experimental analogue 
solution with Neumann’s solution under the same boundary 
conditions. The analogue was then used to obtain solutions 
for the cases of oscillating surface temperatures and for 
cases involving finite conductance at the free surface. 
From these results, semi-empirical procedures are out- 
lined which facilitate approximating these solutions under 
Similar boundary conditions without recourse to the hy- 
draulic analogue. 166 pages. $2.08. Mic 56-1127 


THEORETICAL AND EXPERIMENTAL ANALYSES 
OF WATER VAPOR TRANSMISSION 
THROUGH SORPTIVE SOLIDS 


(Publication No. 15,939) 


Tamami Kusuda, Ph.D. 
University of Minnesota, 1955 


Compared with the water-vapor-transmission-rate of 
non-sorptive, porous solids, the rate of water-vapor- 
transmission through sorptive solids exhibits complex 
characteristics. In particular, the simple, proportional 
relationship of water-vapor-transmission to vapor- 
pressure-difference fails to hold in the case of sorptive 
solids. 

In order to account for the over-all transmission of 
water vapor through sorptive solids (the subject of this 
dissertation), two kinds of diffusion were distinguished as 
the chief contributing factors—(1) gaseous diffusion and 
(2) sorptive diffusion. Experimental evidence shows that 
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sorptive diffusion is related to the concentration gradient 
of water sorbed onto internal solid surfaces. The concen- 
tration of sorbed water on internal surfaces, in turn, is 
chiefly a function of the relative humidity of the atmos- 
phere that surrounds the sorptive solid in question. Con- 
sequently, the effect of relative humidity on the transmis- 
sion process becomes very Significant, particularly when 
solid, sorptive substances are exposed to high levels of 
relative humidity. General thermodynamic treatment of 
these facts produces the following equation for sorptive 
water concentration in sorptive solids: 

-7 1 
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M,, = moisture content of solid at temperature T 
and relative humidity @ 


7 surface potential of solid 


Ry = gas constant 


Then, a combination of the sorbed water content gradi- 
ent and the water vapor content in air with the general 
diffusion equation yields an equation for water vapor trans- 
mission through a sorptive solid as follows: 
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W = water vapor transmission rate per unit 
time and unit area. 


L = thickness of the one dimensional solid. 
p(s) = sorptive diffusion constant. 
gaseous diffusion constant. 


Py, = water vapor pressure. 


1, 2 = subscripts referring to in and out-flow 
side conditions. 


@ = porosity of the solid. 


Y = total volume of the solid. 


Equation (2) appropriately explains the characteristics 
of water vapor permeability obtained by experiments with 
respect to the relative humidity of the surrounding air. 
The water vapor permeability, namely, the rate of water 
vapor transmission per unit area, per unit time and per 
unit vapor pressure gradient, becomes very high for the 
higher relative humidity range. However, water vapor 
permeability through a sorptive solid becomes independent 
of relative humidity and shows a consistent value, when 
in @.: 1n@z2 is approximately 0.5. Equation (2) admits the 
prediction of a case of non- or reversed-transmission of 
water vapor despite a certain vapor pressure difference, 
and experimental evidence of non- or reversed-transmis- 
sion proved the prediction. In the case of a highly sorptive 
substance exposed to a condition of temperature lower 
with a relative humidity higher in one side than the tem- 
perature and relative humidity at the other side of the test 
specimen the over-all transmission of water vapor 
either stops or occurs from the lower vapor pressure side 
to the higher vapor pressure side. 

103 pages. $1.29. Mic 56-1128 





KINEMATICS AND FRICTIONAL CHARACTERISTICS 
OF A VARIABLE SPEED TRANSMISSION 


(Publication No. 16,191) 


Adel Abbas Mansour, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor R. J. Harker 


One object of this investigation is to analyze the fric- 
tional characteristics, and related kinematics, of a new 
design of a variable speed transmission. The transmis- 
Sion operates on the conical planetary friction gear 
principle. 

The output torque and the corresponding input energy, 
output and input speeds, are measured for different speed 
ratios. The contact load is computed from the kinematics 
of the transmission. Characteristic curves and the slip- 
page coefficient of friction are obtained for the whole 
range of speed ratios. 

To study the different factors affecting the performance 
of this type of drive, an elementary disk-roller friction 
drive is tested. The contact load, dimensions of the 
driving wheel, and speed ratio can be controlled. 

The original Coulomb laws bf sliding friction apply only 

to the contact between two bodies in relative translation. 
If all the points of contact of one body do not have the same 
direction of motion relative to the other body, modification 
of the laws is necessary. The two drives under considera- 
tion are examples of this contact motion. 

Coulomb laws are modified as follows: 

1 - The intensity of friction force at any point in the 
contact area is proportional to the corresponding 
contact pressure. The constant of proportionality 
is the coefficient of friction. 


2 - The direction of the friction forces is opposed to 
the relative velocity of the points in contact, ob- 
tained by neglecting elastic motion. 


The above laws, applied to rolling motion, offer a pos- 
sible explanation for rolling resistance. The explanation, 
contrary to the conventional one based on hysteresis ef- 
fects, is based on the assumption that rolling and sliding 
resistances are of the same nature. This does not exclude 
hysteresis effects as a factor contributing to the magnitude 
of the total rolling resistance. 

Using the above laws a theoretical analysis of both 
drives is possible. Expressions for output torque and ef- 
ficiency are obtained. The analysis explains the slip 
phenomenon familiar in this type of drives. 

Test results are in reasonable agreement with the 
theoretical results. Slippage coefficient of friction is 
found to be approximately constant. 

158 pages. $1.98. Mic 56-1129 
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SOME EFFECTS OF VANES AND OF 
TURBULENCE ON TWO-DIMENSIONAL 
WIDE-ANGLE SUBSONIC DIFFUSERS 


(Publication No. 16,027) 


Carl Anderson Moore, Jr., Ph.D. 
Stanford University, 1956 


The dissertation contains analytical work undertaken to 
establish a fundamental basis for the parameters used, but 
the main emphasis is on the results of experimental work 
performed in a water table and in an air apparatus using 
geometrically similar, plane-wall, two-dimensional dif- 
fusers. The object of the study was to advance the general 
knowledge of diffuser behavior as well as to improve the 
performance of a specific type of diffuser by inserting 
vanes and by changing the turbulence intensity in the en- 
tering free stream. 

In the water table studies, changes in the configurations 
of colored streamlines were recorded photographically as 
the geometry was altered systematically. Sixty-seven flow 
pictures are included. These pictures illustrate the geom- 
etries and flow conditions responsible for separation and 
demonstrate the improvements attainable through use of 
vanes and introduction of turbulence. 

When the ratio of length to throat width and the turbu- 
lence intensity were held constant in the vaneless water 
table diffuser while divergence angle was increased, four 
zones of operation were found to occur: first, at smallest 
angles, a zone of no stalls or separation; second, a zone 
of unsteady, three-dimensional separations; third, a zone 
of steady, very stable, two-dimensional separation at large 
angles; and fourth, a zone of two-dimensional jet operation 
at very large angles. Whenever the length to throat- width 
ratio was varied, the angles of transition between the zones 
changed markedly. Details of these variations are pre- 
sented in graphs and tables. 

Changes in Reynolds number and in throat aspect ratio 
had little effect on separation, but the addition of turbu- 
lence to the entering flow nearly doubled the angle at which 
two-dimensional separation occurred. However, turbu- 
lence decreased the first stall angle slightly. Generation 
of vortices by rods placed in the free stream ahead of the 
throat produced an effect nearly identical with that caused 
by random turbulence. 

The air diffuser demonstrated the same succession of 
separation types except that the jet operation zone could | 
not be verified because the apparatus could not be extended 
to large enough angles. Quantitative agreement with water 
table results was obtained in the determination of the angle 
of first stall; however the transition from three-dimen- 
sional to two-dimensional separation occurred at a larger 
angle in the air diffuser than in the water table. This dis- 
agreement is believed due to uncontrolled turbulence in- 
tensity in the air diffuser. 

The air diffuser also provided quantitative recovery 
and efficiency data which could not be measured in the 
water table. Two-dimensional separation was found to 
cause extremely large losses; yet when three-dimensional 
separation existed, the performance was usually surpris- 
ingly good. 

Short, equally-spaced vanes inserted in the water table 
diffuser in the high speed area just downstream of the 
throat were successful in suppressing stalls and separa- 
tion in diffusers having divergence angles as large as 





forty-five degrees when length to throat-width ratio was 
eight. A simple.criterion is presented for determining 
approximately the optimum number of vanes, their lengths, 
and their placement. 

Vahes placed in the air diffuser in the configurations 
developed in the water table, strikingly improved quantita- 
tive performance. When a two-dimensional separation 
otherwise would have existed in a thirty-degree diffuser, 
vanes increased efficiency by as much as sixty percentage 
points. Efficiency increased as much as thirteen percent- 
age points when a three-dimensional separation was re- 
duced in size. Refinement of vane form and placement 
gives promise of still further improvements in perform- 
ance. 205 pages. $2.56. Mic 56-1130 


ENGINEERING MECHANICS 


THE BENDING OF RECTANGULAR PLATES WITH 
CLAMPED OR FREELY SUPPORTED EDGES 


(Publication No. 15,992) 


Kenneth Scott Edwards, jr., Ph.D. 
Cornell University, 1956 


In Chapter I the method of Lagrangian multipliers used 
by Budiansky and Hu for finding the buckling loads of 
clamped plates is extended to finding the deflection and 
moments of clamped rectangular plates with uniform lat- 
eral and edge loads. The method is simple in its applica- 
tion and brackets the true result, so that any desired 
accuracy is possible. A sample computation for a square 
plate is given, and the results are compared with those 
computed by the Marcus method. Some remarks are made 
concerning the Marcus method, and further comparison is 
made between results of that method and those of the clas- 
sic series method for rectangular plates with no edge 
loads. Some limitations for the application of the Marcus 
method are suggested. 

In Chapter II R. F. Morse’s solution by the Levy method 
to the problem of the freely supported plate loaded uni- 
formly laterally and along the edges is outlined with its 
various ramifications. Buckling of such plates is dis- 
cussed. 

In Chapter III the problem of the simply supported plate 
mentioned above is solved by the Navier solution combined 
with the energy method. 176 pages. $1.00. Mic 56-1131 


DEFORMATION OF ARCHES AND BEAMS 


(Publication No. 15,910) 


Charles Edward Stoneking, Ph.D. 
Kansas State College, 1956 


The principal object of this research was to develop a 
means of predicting deformations of arches and beams 
under loads causing deflections of such magnitude that 
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ordinary beam theory was not applicable. Only thin beams 
were studied in which the centroidal axis and the neutral 
axis could be assumed as coincident. The end supports 
allowed the beam ends to rotate freely but restrained them 
against horizontal movement. Only the condition of con- 
centrated loading was studied. Shear was neglected since 
the deformation due to it is negligible in comparison to 
that due to moment. Compression caused by end reaction 
was also neglected for the same reason. 

A review of the literature relating to large deforma- 
tions of arches and beams revealed solutions of the fol- 
lowing problems: 

1. The well known Elastica problem for finding defor- 
mations of thin struts acted upon by forces in the direction 
of the initially straight axis. The method of solution used 
is also applicable to initially curved beams under asimilar 
type of loading. 

2. The problem of the initially straight beam subjected 
to tranverse loads but in which the ends were not re- 
strained against horizontal movement. The solutions for 
this problem all give the deflection and the slope in the 
form of an infinite series. 

3. The problem of the initially curved beam under 
radial loading. 

None of the methods used in solving the above problems 
was applicable in solving the problem of the arch support- 
ing a concentrated load and having the ends restrained 
against horizontal movement. It was necessary to develop 
a new method for solving this problem. 

The problem with the concentrated load at midspan was 
resolved into two cases, one in which the load was not 
heavy enough to cause inflection points in the arch and the 
other in which the load was heavy enough to cause inflec- 
tion points. It was necessary, therefore, to find the load 
which when applied at midspan would produce zero curva- 
ture at that point. Arches with less than the zero curva- 
ture load fell into the one category and those with loads 
greater than the zero curvature load fell into the other 
category. 

A set of simultaneous equations relating deflection, end 
rotation and end reaction of elastic arches and beams was 
derived for each case. The equations necessary for finding 
the zero curvature load were also derived. 

A method for solving these equations was developed and 
applied to the case of an arch with inflection points. Nu- 
merical answers were obtained for two different loads sup- 
ported at midspan by an initially circular arch of given 
beam constants and arc length. 

A method of solving the equations derived for obtaining 
the zero curvature load was also developed and applied to 
the same hypothetical arch. 

The solution of the derived equations involved expres- 
sions containing elliptic integrals of both the first and 
second kind and trigonometric sines and cosines. Tables 
of elliptic integrals and trigonometric sines and cosines 
and an ordinary desk calculator were used in obtaining 
numerical answers. 

An experimental verification was obtained in the labo- 
ratory using an arch having the same beam constants and 
arc length as those used in the numerical calculations. 

It was pointed out that the same method of attack can be used 
for arches with eccentric concentrated loads. The deflection 
and slope of initially straight beams either with or without re- 
straints against horizontal movement can also be obtained by 
the method developed. 80 pages. $1.00. Mic 56-1132 
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THE EFFECT OF TENSILE STRAINS ON 
THE ELECTRICAL RESISTIVITY OF ALLOYS 


(Publication No. 15,921) 


Willis Thomas Chandler, Ph.D. 
University of Minnesota, 1955 


The purpose of this investigation was to develop a 
better understanding of the mechanisms which produce 
changes in the electrical resistivity of an alloy when it is 
elastically deformed. | 

The experimental procedure consisted of the measure- 
ment of the essentially isothermal fractional change of 
resistance with strain of wires which were deformed by 
the application of longitudinal tensile stresses to them. 
From the fractional change of resistance with strain, the 
fractional change of resistivity with strain was determined. 

The wire straining device used was developed by 
Kuczynski and Stablein. Their design made it possible to 
apply accurately measured strains of the order of 107° 
cm./cm. to the wires, and to maintain these strains con- 
stant for a period sufficient to measure the electrical 
resistance. The resistance was measured to the fifth sig- 
nificant figure with a Kelvin bridge. The experiments were 
conducted in a room in which the temperature was con- 
trolled so that its variation was usually about 0.5 degree 
Centigrade. 

The strain sensitivity of resistivity was determined for 
a number of alloys which were classified into three groups: 
(1) random solid solution alloys, (2) ordering alloys and 
(3) clustering alloys. 

On the basis of the free electron theory of metals an 
equation was derived for the strain coefficient of resis- 





tivity ( s f 3 as a function of composition for ideal ran- 


dom solid solutions. This equation was used to qualita- 
tively interpret the results obtained for the random solid 
solution Au- Ag and Cu-Ni alloys, and for the ordering and 
clustering alloys in the disordered condition. 

The strain coefficients of resistivity of the Au-Ag 
alloys had minimum values near Au3Ag and AuAg,. It was 
suggested that these minima may be due to the presence 
of appreciable short-range order in these alloys. 

The strain coefficient of resistivity of the Cu-Ni alloys 
decreased rapidly initially, passed through a minimum, 
increased to a maximum, and finally decreased again as 
the concentration of nickel increased. This behavior was 
interpreted as resulting from the effect of the variation of 
the nickel content on the change caused by strain in both 
the mean free electron path and the number of free elec- 
trons, and from a magnetic effect similar to that found in 
pure nickel. 

The strain coefficients of resistivity were negative for 
the ordering alloys AuCu and AuCu, when they were in the 
disordered condition. As the degree of long-range order 
in these alloys increased, the strain coefficient of resis- 
tivity first decreased, passed through a minimum, and 
finally increased rather rapidly.~ For these results, an 
explanation was proposed which was consistent with the 
findings reported by Kuczynski et al. on the kinetics of 
ordering in these alloys. 

The data obtained from more limited investigations on 
some other ordering alloys were interpreted in the light 
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of the findings for the Au-Cu alloys. The fact that a few 
of the ordering alloys were also magnetic produced re- 
sults similar to those for pure nickel. 

A few data were obtained for the clustering alloys AuNi, 
AuNi,, and a precipitation-hardenable Cu- Be-Co alloy. 
The interpretation of the results for the Au-Ni alloys was 
similar to that for the Cu-Ni alloys. The strain coefficient 
of resistivity was lower for the Cu-Be-Co alloy in the 
precipitation-hardened than in the solution heat treated 
condition. It was suggested that this resulted from the 
relieving of the coherency stresses in the precipitation- 
hardened specimens by the applied strain. This decreased 
the coherency strains and thus increased the mean free 
path, which in turn caused the strain coefficient of resis- 
tivity to be lower. 150 pages. $1.88. Mic 56-1133 


THE EFFECTS OF ALUMINUM AND IRON 
ON ELECTRODEPOSITED NICKEL 


(Publication No. 16,227) 


Walter Orville Dow, Jr., Ph.D. 
Michigan State University, 1955 


The effects of aluminum on the appearance, adhesion, 
ductility, hardness, throwing power, and salt spray cor- 
rosion resistance of various types of nickel deposits were 
studied. The effects of iron on the same physical proper- 
ties of nickel deposits were reviewed and correlated with 
those of aluminum. Believing these effects due to colloidal 
hydroxides of iron and aluminum, the author has included 
a review of the formation, coagulation, structure, and 
particle size of these sols in various solutions. This dis- 
cussion also contains information concerning double hy- 
droxide formation, effects of various ions on sol formation, 
and the adsorption by colloidal particles. The removal of 
aluminum was studied both electrolytically and by high pH 
precipitation methods. The removal of iron was more 
extensively studied because of the two valences which exist 
in nickel solutions and because actual deposition of iron 
occurs in such solutions. 62 pages. $1.00. Mic 56-1134 


HIGH-TEMPERATURE EFFECTS OF 
BORON IN IRON AND IRON ALLOYS 


(Publication No. 16,074) 


Robert Maurice Goldhoff, Ph.D. 
The Ohio State University, 1955 


As part of a research project concerned with estab- 
lishing the mechanism by which boron enhances the hard- 
enability of heat-treatable steels, an investigation was 
undertaken to elucidate some of the high-temperature ef- 
fects of boron in iron and steel, chief among which is 
whether or not boron is surface active with respect to 
gamma iron. 

The experimental technique involved the comparative 
measurement of properties and characteristics of high- 
purity iron and iron alloys with and without boron. Included 





in the investigation are studies involving austenite grain 
growth, high-temperature x-ray diffraction, thermo- 
electric characteristics, and metallography. 
Cumulatively, the interpretation of the results of the 
experiments lead to the following conclusions: 


a. Boron is positively adsorbed in gamma iron; i.e., 
boron atoms tend to segregate at the gamma grain 
boundaries, 


. The temperature coefficient of adsorption is positive; 
i.e., boron atoms tend to segregate at gamma grain 
boundaries in increasing amounts with increasing 
temperature, 


. On the basis of a semi-quantitative, microscopic 
analysis of the characteristic grain boundary boron 
constituent in an AISI 86B40 steel, it appears that 
approximately three times as much constituent is 
present in a sample austenitized at 2200°F. as ina 
sample austenitized at 1800°F., 


. A study of the variation of lattice parameters in both 
alpha and gamma iron, with and without boron, has 
established that the boron atom forms a substitu- 
tional solid solution in both of these phases, 


. Specimens of a Grainal-treated boron steel of nomi- 
nal AISI 86B40 composition were treated at 2400°F. 
in vacuum for 24 hours. Evaluation of these speci- 
mens shows no loss of the boron hardenability effect. 


Combined with previous data, the results of the study 
indicate that the mechanism by which boron increases the 
hardenability of steels is predominantly through its effect 
on the kinetic factor which partially governs the rate of 
nucleation of proeutectoid ferrite from austenite. Another 
high-temperature effect, the obServed temporary loss of 
hardenability, is also probably concerned with the positive 
adsorption of boron in gammairon. Finally, it is con- 
cluded that a reported permanent deterioration of harden- 
ability caused by boron is erroneous, at least insofar as 
steels treated with Grainal are concerned. 

145 pages. $1.81. Mic 56-1135 


EFFECT OF TERNARY ELEMENTS 
ON THE EUTECTOID TRANSFORMATION 


IN ALUMINUM BRONZE 


(Publication No. 16,202) 


Thoni Varkkey Philip, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Associate Professor David J. Mack 


The effect of small additions, in amounts up to 2.5 
weight per cent, of silver, cadmium, indium, tin, antimony, 
beryllium and zinc to a copper-aluminum eutectoid alloy 
is studied by isothermal transformation at temperatures 
of 550° C, 500° C and 450° and metallographic examination. 
The results are shown in the form of T-T-T curves and 
photomicrographs. 

Addition of the third element except zinc moves the 
T-T-T curves to longer times. With increasing atomic 
size differences of these elements from the average 
closest distance of approach of the atoms in the binary 
alloy, the transformations take place at longer times. 
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Alloys with silver and cadmium are hypo-eutectoid and 
the others hyper-eutectoid in microstructure. The eutec- 
toid compositions in these ternary alloys follow a constant 
electron : atom ratio having approximately the same value 
as in the binary system. With increasing valency of the 
third element in equi-atomic proportions this composition 
moves to decreasing aluminum contents. 

The eutectoid composition shifts to higher aluminum 
contents or electron concentrations with decreasing trans- 
formation temperatures. An alloy which behaves hyper- 
eutectoidally at temperatures just below the eutectoid 
range behaves hypo-eutectoidally at lower temperatures. 
With further decrease in transformation temperatures the 


proeutectoid @ increases in amount and in fineness of size. 


The eutectoid in aluminum bronzes appears in three 
forms,named herein as lamellar pearlite, granular pearl- 
ite and bainite or a rhythmic precipitation of @ and V2. 
Pearlite consists of a simultaneous growth of @ and 72 
from B or B , with an incoherent phase boundary, nucle- 
ated by ¥2. All composition adjustments for its formation 
occur in a narrow area in the parent phase ahead of, and 
adjacent to, the pearlite-B interface. Lamellar pearlite 
consists of distinct parallel lamellae of @ and ¥2, while 
granular pearlite consists of irregular masses of @ and 
¥-.. Granular pearlite seems to form by the same mecha- 
nism as the lamellar pearlite; but apparently the lamellae 
immediately break off giving broken plates of ¥2 in a con- 
tinuous matrix of@. At higher temperatures where 72 
spheroidizes more rapidly than at lower temperatures, 
granular pearlite is the more preferred form of the eutec- 
toid. In “bainite,” so named because of its similarity to 
upper bainite in steel, the @ and Y2 do not form simul- 
taneously, nor does it have a distinct boundary with the 
parent phase. Rods of @ form first, enriching the B 
around it with aluminum to a point where ¥2 can form, at 
which stage this area shears off from the matrix forming 
¥2. Another @ rod forms next to this ¥2 and the area 
around it also becomes ¥z2 in like manner, and so on. 

With grain boundary a, the pearlite grows for a dis- 
tance into the grains followed by bainite formation around 
the pre-existing @ in the mid-portions of the grains. 72 
of lamellar pearlite is continuous with grain boundary 72. 
Addition of a third element in general promotes spheroi- 
dization of the structures. 

With decreasing transformation temperature a shift in 
the preferred sites for the start of the eutectoid reaction 
from specimen-edges to grain boundaries is observed. 

6B” appears as rosette shaped nodules or as cellular 
structures and agglomerates into larger rounds or angular 
Shapes, It is proposed that 8” is aluminum-poor com- 
pared to the average alloy-composition. 

It is also proposed that proeutectoid @ as it forms is 
aluminum-poor compared to its equilibrium composition, 
which it attains gradually as transformation continues. 

183 pages. $2.29. Mic 56-1136 





INTERRELATION BETWEEN STRESS 
AND TRANSFORMATION OF STEEL 


(Publication No. 16,204) 


Lew Forster Porter, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Philip C. Rosenthal 


The effect of applied tensile stresses on isothermal 
transformation to bainite, isothermal and continuous cool- 
ing transformation to pearlite, and transformation to 
martensite has been studied in a 0.0395 inch diameter, 
AISI 1095 steel wire. 

The wire, nickel plated, and maintained in a purified 
helium atmosphere, was austenitized by passing a high 
amperage alternating current through it and quenched by 
means of a blast of helium gas. 

For isothermal studies a holding furnace surrounding 
the specimen was adjusted to maintain the desired isother- 
mal temperature. After austenitizing, the specimen was 
quenched to the isothermal temperature and dead weight 
loads, attached directly to the specimen, were applied 
without shock by release of an oil dash-pot arrangement. 
Electrical resistance was used to follow the course of the 
transformation. The resistance was recorded on a photo- 
electric potentiometer recorder, and the percentage trans- 
formation was calculated from the resistance record. 
Plastic extension of the specimen, found to occur during 
loading and during the transformation, was recorded by 
means of dial gage readings. 

For the study of the martensite reaction and the con- 
tinuous cooling transformation to pearlite, a six channel 
Hathaway oscillograph was substituted for the photoelec- 
tric potentiometer recorder and temperature, resistance, 
and specimen extension were recorded simultaneously at 
a chart speed of one inch per second. 

It was found that applied tensile stress accelerates the 
transformation to bainite. The acceleration appears to be 
largely due to the influence of prior plastic deformation of 
the unstable austenite which promotes increased rates of 
nucleation. However, tensile stresses in the elastic region 
also act to promote transformation. 

The pearlite transformation appears to be influenced 
by applied tensile stress in much the same manner as the 
bainite transformation. 

The martensite transformation reacts somewhat dif- 
ferently to applied tensile stress. Prior plastic deforma- 
tion of the unstable austenite appears to lower the Ms 
temperature slightly. The M, temperature is raised sig- 
nificantly only when stresses over about 30,000 psi. are 
applied. The formation of martensite above the normal M; 
temperature progresses at a slower rate with falling 
temperature than the spontaneous reaction which begins 
at the normal M,; temperature. The progress of the reac- 
tion below the normal M, temperature appears to be little 
affected by the applied stress. 

During transformation under stress, a rapid rate of 
plastic extension is observed which is found to be inti- 
mately associated with the transformation, indicating that 
during transformation the material has a markedly in- 
creased plasticity over that present either before or after 
transformation. This is believed to be an important funda- 
mental phenomena which has been largely neglected by 
metallurgists. 
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Metallographic examination, X-ray diffraction analysis, 
and hardness measurements indicate that the transforma- 
tion product formed under stress is little different from 
that formed without stress. A preferred orientation is 
noted in the early stages of bainite transformation under 
high stress which is not evident in the completely trans- 
formed structure; the bainite plates formed under stress 
are somewhat smaller than those formed without stress; 
and in the martensite reaction a slight decrease in retained 
austenite content and an attendant slight increase in hard- 
ness is noted as stress is increased. 





The internal stresses produced during practical heat 
treatment are of such a magnitude that they are capable of 
affecting the transformation. This éffect is most notice- 
able when mixed structures are present. 

The increased plasticity associated with transformation 
is believed to be an important factor in establishing the 
residual stress patterns developed during practical heat 
treatment. 218 pages. $2.73. Mic 56-1137 
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THE GRAPHIC ART OF 
ARTHUR BOWEN DAVIES AND JOHN SLOAN 


(Publication No. 14,733) 


Merrill Clement Rueppel, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Professor Oskar Hagen 


A survey of the graphic art of two twentieth century 
American artists, the work is based on a catalogue of each 
artist’s prints, chronologically arranged. These cata- 
logues, assembled by the author, note the alternate titles 
by which each print has been known, the various states of 
its production, its date, and its location in large public or 
private collections. 

Part I of the survey is devoted to the work of Arthur B. 
Davies and examines his stylistic and technical develop- 
ment as a print maker through the years 1884 to 1926. 
Following a discussion of his early prints and illustra- 
tions, Davies’ work in drypoint, woodcut, aquatint, lithog- 
raphy, and color printing is analyzed with regard to the 
choice of subject and its handling, the technical achieve- 
ment in each medium, and in relation to the theoretical 
background of Davies’ art. As a result of this examina- 
tion, the author concludes that the most outstanding char- 
acteristic of Davies’ prints was their great quantity and 
diversity in style and technique. Borrowing freely from 
many sources and using a variety of forms for the expres- 
sion of his ideas, his desire for richly decorative effects 





stimulated him to experiment with many media and to ex- 
plore the potentialities of various processes. However, 
these practices also gave his prints an eclectic, manner- 
istic quality and an excessively decorative flavor that 
greatly reduced their quality in terms of the general 
standards of the graphic arts. 

Part II of the work is devoted to the graphic art of John 
Sloan. Following a survey of his early commercial work, 
his etchings of the years 1905 to 1913 are examined ex- 
tensively in terms of their particular subjects, their 
formal and technical characteristics, and the major in- 
fluences from the work of other artists apparent in their 
style. The artist’s association with The Masses is then 
considered, and his interest in the geometry of form as 
developed from about 1915 to 1930 is demonstrated with 
reference to specific works. This leads to a discussion of 
the change in the theoretical basis of his art that affected 
the remainder of his prints. The author concludes that, 
prior to this change, Sloan used the graphic arts as a 
direct and forceful means of original artistic expression, 
developing a richly descriptive style in which form and 
technique were subordinate to the pictorial aspects of the 
subject. Following 1930, however, with his interest in 
recording the life about him replaced by a concern for a 
heightened sense of form, particularly in his painting, his 
prints became largely a means to the study of the human 
figure. In spite of the weakness this produced in his later 
work, the high quality of his total production through sixty 
years establishes Sloan as one of the leading graphic 
artists in the history of American art. 

439 pages. $5.49. Mic 56-1138 
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COLOR MEASUREMENT OF TOMATO JUICE 
AND THE ADAPTATION OF A REFLECTANCE 
INSTRUMENT, AGTRON (MODEL F), 

FOR CONTINUOUS COLOR EVALUATION 


(Publication No. 16,087) 


James Osbert Mavis, Ph.D. 
The Ohio State University, 1955 


The objectives of this investigation were (1) to deter- 
mine the feasibility of employing the Agtron (Model F), an 
abridged spectrophotometer, for evaluating the color of 
raw tomatoes from the extracted juice and to determine 
the dividing line between U.S. No. 1’s and U.S. No. 2’s for 
color in terms of the Agtron (Model F); (2) to determine 
the practicability of predicting the color of processed 
tomato juice from the raw juice; and (3) to adapt the Ag- 
tron (Model F) to continuous color evaluation of tomato 
juice during manufacture. 

In this investigation the Hunter Color and Color Dif- 
ference Meter was used as the standard method to objec- 
tively evaluate the color of raw and processed tomato 
juice, and the data obtained with the Agtron (Model F) were 
correlated with the Hunter Color and Color Difference 
Meter. In addition, the Beckman D.U. Spectrophotometer 
and General Electric Recording Spectrophotometer were 
used to obtain data concerning physical light-reflecting 
characteristics of different samples of canned tomato juice 
in the visible wave-length region. 

Subjective color evaluation of raw tomatoes was done 
by an official inspector of the Federal-State Fruit and 
Vegetable Inspection Service in the standardized color 
grading room of The Ohio State University, lighted by 
overhead Macbeth daylight-type lamps. 

The results of this study concerning the use of the Ag- 
tron (Model F) for color evaluation of tomato juice during 
manufacture are: 





The Agtron (Model F) can be used to determine the 
color grade of raw tomatoes from the extracted juice. The 
dividing line between U.S. No. 1’s and U.S. No. 2’s for 
color was found to be an Agtron (Model F) reading of 42.1. 

The multiple correlation coefficient between the Agtron 
F readings of raw tomato juice and the Hunter Color meter 
readings (L,a,b) was 0.980. The equation for calculating 
the Agtron F readings for raw tomato juice from Hunter 
Color meter data is: 


Agtron F Reading = 4.93L - 1.10a, +1.16b, - 66.81 


There were highly significant correlation coefficients 
between Agtron F readings of raw and canned tomato juice 
and U.S.D.A. color scores of the canned tomato juice. 

The reflectance measurements obtained with the Agtron 
(Model F) give a better correlation relationship with color 
scores of canned tomato juice than reflectance measure- 
ments obtained with the Beckman D.U. Spectrophotometer. 

The spectrophotometric curves obtained with the Gen- 
eral Electric Recording Spectrophotometer also indicate 
that reflectance measurements at 546 millimicrons (the 
Same wave length used in the Agtron [ Model F] ) will give 
a similar index, as found with the Agtron (Model F), to the 
color score of canned tomato juice. 

The data obtained in this study indicate that the Agtron 
(Model F) can be adapted to continuously evaluate the color 
of tomato juice during manufacture and thus predict the 
U.S.D.A. color score of the canned tomato juice. 

The fluctuation of instrument temperature has an in- 
fluence on the standardization of the Agtron (Model FX). 
Therefore, fluctuation in the temperature of the instrument 
must be compensated for before the Agtron (Model FX) can 
be used as a continuous color-evaluating and automatic- 
recording, quality-control instrument. 

154 pages. $1.93. Mic 56-1139 


GEOGRAPHY 


THE DISTRIBUTION OF SUBSTANDARD HOUSING, 
KANSAS CITY, MISSOURI 


(Publication No. 16,120) 


Duane Sidney Knos, Ph.D.. 
State University of Iowa, 1956 


Chairman: Dr. George W. Hartman 


The problem investigated in this study is to explain 
variations in the areal distribution of the percentages of 
dwelling units that are substandard in Kansas City, 





Missouri. Hypotheses are formulated and tested by means 
of simple and multiple correlation and regression, and 
beta analysis for the existence, degree, and nature of as- 
sociations which may be useful in making such an explana- 
tion. Statistical testing is carried out on the basis of a 
sample of the universe. 

Data concerning the number of dwelling units that are 
dilapidated or lack basic sanitary facilities in Kansas City 
are obtainable for both census tracts and block units from 
the 1950 Census of Housing. Dwelling units that fit these 
conditions are considered to be substandard. The per cent 
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of the dwelling units that are substandard for each unit 
area is used as the measure of the phenomenon to be 
explained. 

Six variables by census tracts, and seven variables by 
blocks are hypothesized to be associated with the areal 
variations in the per cent of substandard housing. For the 
universe of tracts the variables are: median family in- 
come, median school year completed, occupational index, 
percentage of dwelling units overcrowded, percentage of 
dwelling units owner-occupied, and the percentage of 
dwelling units built before 1920. For the universe of 
blocks the variables are: average monthly rent, percent- 
age of dwelling units overcrowded, percentage of dwelling 
units occupied by non-white families, distance from major 
thoroughfares adjusted for volume of traffic, distance from 
industrial plants and railroads, distance from the central 
business district, and the Geographical Status Rating. 

Statistically highly significant correlations are found 
to exist between each of the independent variables enu- 
merated above and the per cent of dwelling units that are 
substandard (the dependent variable). Furthermore, the 
direction of the associations are consistent in every case 
with the hypotheses. There is, however, considerable 
variation in the degree to which the variables are as- 
sociated. 





When variations in all of the variables are taken into 
account Simultaneously, it is found that on the basis of 
census tract-units there are statistically highly significant 
associations between each of the six hypothesized variables 
and the per cent of substandard housing when variations of 
the remaining independent variables are held constant. In 
the case of block-units, however, the non-white series is 
found to be unimportant in the explanation of the dependent 
variable. This series therefore, is eliminated from the 
analysis. 

Statistically highly significant coefficients of multiple 
correlation are found between the dependent variable and 
the hypothesized independent variables by census tracts 
(R = .988) and by blocks (R= .920). For census tract- 
units, R? = .976; for block-units, R? = .846. These findings 
are generalized for Kansas City from sample findings, and 
cases that deviate widely from the generalized nature of 
the associations are described graphically through the use 
of mapping technics. 

There is no assurance that the results of this study 
may be observed at other points in time for Kansas City 
or that they are representative of association character- 
istics in other cities. It is hoped that the findings, how- 
ever, will prove useful for future studies with similar 
goals. 118 pages. $1.48. Mic 56-1140 
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THE PHOSPHORIA FORMATION IN THE 
SOUTHEASTERN BIG HORN BASIN, WYOMING 


(Publication No. 16,015) 


Charles Virgil Campbell, Ph.D. 
Stanford University, 1956 


The object of this study is to reconstruct the environ- 
ments of deposition of the sediments which formed the 
Phosphoria formation of Permian age in the southeastern 
Big Horn Basin, Wyoming. Data of stratigraphy, petrology, 
and sedimentation, derived principally from subsurface 
sources, are coordinated to achieve this object. 

Upper and lower members of the Phosphoria are rec- 
ognized in this study. Extensive eastward transgressions 
and lesser regressions of the upper Phosphoria sea pro- 
duced a facies change from dolomite in the southwestern 
part of the area to red beds farther east. Topographic 
highs of the Tensleep erosion surface contributed much of 
the detritus which filled the topographic depressions on 
this surface during lower Phosphoria time. This debris 
was deposited in shallow bays bordering the transgressing 
lower Phosphoria sea, and sand grains derived from the 
Tensleep characterize the rocks comprising the lower 
portion of the lower member. 

Dolomitization, the formation of chert nodules, and the 
phosphatization of fossil fragments are attributed to the 
environments of diagenesis of the Phosphoria formation. 

The various lithologic types comprising the Phosphoria 
in the area of this study accumulated in different environ- 
ments of deposition in the tectonic setting of the stable 





shelf. Four classes of dolomite are distinguished in the 
Phosphoria on the basis of textural and compositional 
differences: (1) dolomite mudstone, (2) pelletal dolomite, 
(3) fossil fragmental dolomite, and (4) oolitic dolomite. 
These rocks are cemented and dolomitized counterparts of 
the sediments currently forming on the Bahama Banks and, 
presumably, were deposited in an environment similar to 
that found on the Bahama Banks today. Dynamic rather 
than static physical restrictions permitted concentration 
by evaporation of the water along the shore of the upper 
Phosphoria sea to the point where calcium sulfate precipi- 
tated. Static physical barriers, however, limited circula- 
tion in the shallow bays of the lower Phosphoria sea where 
calcium sulfate accumulated. Both the grayish red and 
greenish gray claystones are littoral or shallow water 
nearshore deposits formed as seaward advancing tongues 
during regressive phases of the Phosphoria sea. Sand- 
stones in the lower member are deltaic deposits which 
filled the shallow-water bays of the transgressing lower 
Phosphoria sea. Conglomerates in the lower member were 
deposited along beaches or as beds in deltas. Sandy clay- 
stone in the lower member may represent accumulations 
in an environment intermediate between the deltaic sand- 
stone and the littoral and shallow-water nearshore clay- 
stones. 203 pages. $2.54. Mic 56-1141 
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UPPER DEVONIAN AMMONOIDS FROM THE 
MANTICOCERAS ZONE, FITZROY BASIN, 
WESTERN AUSTRALIA 


(Publication No. 16,113) 


Brian Frederick Glenister, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor A, K. Miller 


The ammonoid fauna of the Manticoceras zone (Fras- 
nian, or early Upper Devonian) of the Fitzroy Basin in 
Western Australia is described. It comprises fifteen spe- 
cies, fourteen of them new, which are referred to nine 
genera, including Mesobeloceras, n. gen. The assemblage 
consists of Ponticeras discoidale, P. retorquatum, P. n. 
sp., Probeloceras alveolatum, Manticoceras lindneri, M. 
guppyi, M. cinctum, Hoeninghausia pons, Timanites angus- 
tus, Neomanticoceras erraticum, Mesobeloceras thomasi, 
Beloceras sagittarium, Tornoceras (Tornoceras) con- 
tractum, T. (T.) clausum, and Tornoceras (Polonoceras) 
n. sp. Beloceras sagittarium (G. & F. Sandberger) was 
originally described from Germany, but large numbers of 
well preserved specimens are now known from Western 
Australia. Striking similarities between the Upper Devo- 
nian ammonoids of Australia, North Africa, Europe, and 
North America are demonstrated. Specimens of Ponti- 
ceras cf. P. aequabile and Oxyclymenia sp. from North 
Africa are illustrated for comparative purposes. 
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THE DISTRIBUTION OF LITHIUM, RUBIDIUM, AND 
CESIUM IN IGNEOUS AND SEDIMENTARY ROCKS 


(Publication No. 15,977) 


Elwood Louis Horstman, Ph.D. 
University of Minnesota, 1955 


Adviser: S. S. Goldich 


This thesis presents the results of an investigation of 
the distribution of lithium, rubidium, and cesium in ana- 
lysed sedimentary and igneous rocks from geographically 
diverse areas and ranging in age from Precambrian to 
recent. Lithium, rubidium, and cesium have been deter- 
mined on 186 samples, and rubidium and cesium on an ad- 
ditional 53 samples. Determinations were made by aflame 
photometric method, following the concentration of the 
alkalies by a chemical procedure. 

Lithium is associated with ferrous iron and magnesium 
in geochemical activity on the basis of similar ionic radii. 
The ratio Mg/Li varies from 2900 in ultramafic rocks to 
120 for granitic rocks. Shale has an average ratio of 320, 
similar to intermediate igneous rocks. The average abun- 
dance of 52 p.p.m. Li reported by Strock for sedimentary 
rocks is confirmed by the 53 p.p.m. reported in this in- 
vestigation. Strock’s value of 65 p.p.m. Li for igneous 
rocks is revised downward to 29 p.p.m. The analysed 
granites have an average of 40 p.p.m. Li; whereas the 
gabbros average 17 p.p.m. Li. 

Contrary to earlier concepts that the alkali metals are 
removed from the weathering site in solution, lithium ap- 





pears to be largely retained in the weathering products. 
Kaolinite shows wide variations in the amount of lithium 
present, 19 samples averaging 120 p.p.m. Li. Montmoril- 
lonite and the mixed-layer clays average 47 p.p.m. Li. 

Aluminous lateritic soils from the West Indies, con- 
taining kaolinite group clays as impurities, average 56 
p.p.m. Li. Marine shales composed of all clay groups 
average 66 p.p.m. Li. Sandstones may contain a small 
amount of lithium in quartz, but as in carbonate rocks, the 
bulk of the lithium is contained in the clay impurities. 
Chondrites average 4 p.p.m. Li. 

Previous estimates of the abundance of rubidium in 
igneous and sedimentary rocks are revised downward by a 
factor of 3. An average of 120 p.p.m. Rb is reported for 
igneous rocks and an average of 110 p.p.m. for sedimen- 
tary rocks. The distribution of rubidium is influenced by 
potassium, and the K/Rb ratio is statistically constant with 
regard to average igneous rock groups. An average ratio 
of 270 is reported. 

Most of the potassium and rubidium in igneous rocks is 
ultimately lost from the weathering site in solution. Ru- 
bidium is retained relative to potassium as shown by a 
decrease in the K/Rb ratio with an increase in weathering. 
The kaolinite samples average 110 p.p.m. Rb with a wide 
variation in individual samples, possibly caused by vari- 
ations of rubidium content of the parent material. Mont- 
morillonite has an average content of 25 p.p.m. Li, 
Similar to basaltic rocks. L[litic shales have an average 
of 180 p.p.m. Rb. Potassium shows no control over ru- 
bidium distribution in kaolinite, limited control over ru- 
bidium distribution in montmorillonite, and close control 
over rubidium distribution in the mixed-layer clays and 
related illitic shales. Diagenetic recrystallization of 
illitic shales and K-bentonites to orthoclase results in a 
loss of rubidium. Marine shale has an average of 140 
p.p.m. Rb, the rubidium being present in the clay-mineral 
structure and adsorbed on the finely divided particles. 
Pure sandstone and carbonate rocks do not contain deter- 
minable amounts of rubidium. Chondrites contain less 
than 5 p.p.m. Rb. 

Previously reported abundances of cesium are probably 
too high. The value for the average igneous rock is re- 
vised downward from 3 p.p.m. to less than 1 p.p.m. Cs. 
Granites show an average of slightly more than 1 p.p.m. 
Cs. The amounts of cesium in subsilicic rocks is below 
the sensitivity of the flame photometric method. Cesium 
is relatively abundant in kaolinite (14 p.p.m. Cs) and in the 
mixed-layer clays (17 p.p.m.). In kaolinite, cesium is 
probably adsorbed, showing a wide range in cesium content 
and in K/Cs ratios, but in the mixed-layer clays potassium 
controls cesium distribution. An average of 4 p.p.m. Cs is 
found for sedimentary rocks compared to the previous 
value of 12 p.p.m. Cs. Shale contains an average of 5 
p.p.m. Cs. 99 pages. $1.24. Mic 56-1143 
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GEOLOGY AND GROUND-WATER RESOURCES 
OF LOGAN COUNTY, KANSAS 


(Publication No. 16,117) 


Carlton Robert Johnson, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor A, C, Trowbridge 


This investigation covers Logan County located in the 
High Plains of northwestern Kansas. The county has an 
area of 1073 square miles divisible into (1) upland plains 
comprising about 35% of the county (2) floodplains along 
the Smoky Hill River and tributaries and (3) dissected, 
pediment slopes. The streams drain east and southeast 
with gradients between 14 and 24 feet per mile. Lakes in 
the county have been formed by subsidence, deflation, al- 
luviation, or by artificially damming small valleys. 

The Pierre shale and Niobrara shaly chalk of Gulfian 
age underlie the entire area and are exposed along the 
major valleys. The Gulfian rocks are intricately faulted. 
Associated jointing and folding aid in the mapping of the 
faults. The Ogallala sandstone of Pliocene age that under- 
lies the upland plain was deposited on an erosional surface 
on Gulfian rocks perhaps influenced by regional structure. 
Test-drilling reveals distinct pre-Ogallala drainage chan- 
nels trending north by northeast in the northern upland and 
south by southeast in the southern part of the county. 

The most important mineral resource of Logan County 
is ground water. The major aquifer in the northern upland 
is the Ogallala sandstone which yields moderate to abun- 
dant, hard, bicarbonate water to livestock, domestic, public 
supply, and irrigation wells. Sufficient saturated thickness 
for large wells such as for public supply and irrigation oc- 
cur in the pre-Ogallala valleys. Ground-water movement 
under the northern upland is eastward at a gradient of 10 
feet per mile. The direction of movement is primarily 
dependent on the general configuration of the pre-Ogallala 
surface which is relatively impervious and confines the 
ground water to the permeable beds of the Ogallala forma- 
tion. Ground water occurs only in small quantities in the 
Ogallala of the southern upland and is very scarce in lo- 
calities between the edge of the Ogallala and the flood- 
plains of the major streams. Wells are supplied chiefly 
from alluvium in small valleys or Pleistocene deposits. 
Wells drilled to the Dakota formation or the jointed Nio- 
brara chalk adjacent to faults probably will yield water of 
suitable quality for livestock use where water is now 
hauled for this purpose. 

Alluvium and Pleistocene deposits in floodplain areas 
yield moderate to abundant supplies of highly mineralized 
water to livestock and domestic wells. 

The chemical quality of the ground water in the area is 
related to geologic source. Five distinct types of water 
can be correlated to the Ogallala, Pierre, Niebrara, 





Codell, and Dakota formations. The amount of dissolved 
solids in water from the Ogallala formation seems in- 
versely related to thickness of water-bearing materials. 

The annual rate of the recharge to the northern upland 
is computed at somewhat less than 3,000 acre-feet per 
year by assuming a permeability of the Ogallala formation 
based on aquifer tests, and an average gradient through an 
estimated cross-sectional area at the east edge of the 
county. 

The most important development of ground water in 
Logan County is for livestock and domestic use. The 
amount of water developed for irrigation is over 1,000 
acre-feet per year and probably will increase in the 
northern upland area in future years. Pumpage for irri- 
gation greater than 3,000 acre-feet per year may cause 
detrimental depletion of the ground-water resources, but 
an irrigation development up to 3 times present develop- 
ment probably should be encouraged. : 

389 pages. $4.86. Mic 56-1144 


GEOPHYSICAL STUDIES OF 
THE WATERLOO RANGE, WISCONSIN 


(Publication No. 16,215) 


John Stewart Sumner, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor George Prior Woollard 


The Waterloo Range is a buried quartzite ridge which 
locally outcrops about fifty miles west of Milwaukee, 
Wisconsin. From water well drilling it is known that this 
range of pre-Cambrian rocks has about 800 feet of relief, 
but its lateral extent and maximum development is only 
imperfectly known. 

The present studies were made to determine what geo- 
physical methods can best be used in studying this type of 
geologic problem. Refraction and reflection seismic, grav- 
imetric, and vertical magnetic intensity measurements were 
made over an area of approximately 1000 square miles. 

The seismic measurements were found to give a fair 
picture of the near surface geology. The gravity and mag- 
netic measurements were found to be preferable for de- 
pictiny deeper conditions. The study shows the existance 
of a hitherto unknown pre-Cambrian structural basin that 
is centered within the area studied. The Waterloo Range 
is found to be a more prominent western edge of the 
Waterloo Basin. From the geophysical evidence it is con- 
cluded that the Waterloo and Baraboo quartzites are the 
same geological formation and that basic igneous rocks 
underlie the southeastern part of the Waterloo Basin. 
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HEALTH SCIENCES, GENERAL 
THE INTRAPERITONEAL USE OF SKIN 
AUTOGRAFTS IN VETERINARY SURGERY 


(Publication No. 15,915) 


Willis William Armistead, Ph.D. 
University of Minnesota, 1955 


Pieces of full-thickness skin, split-thickness skin, and 
derma were sutured as autogenous grafts to the walls of 
the intestines or urinary bladders of 38 animals of six 
domestic species: dog, cat, horse, goat, calf, and pig. The 
behavior of these grafts was studied by sacrificing the 
animals after varying postoperative periods up to six 
months and examining the grafts grossly and microscopi- 
cally. A total of 80 such grafts were studied, 47 of these 
in dogs. In addition to basic studies on the morphological 
changes in buried skin grafts, several possibilities for the 
practical application of intraperitoneal skin grafting were 
explored. Also, in 24 animals, bacteriological examina- 
tions were carried out on bits of donor skin following the 
employment of a standard preoperative scrubbing tech- 
nique. Included in the data presented are two tables and 
26 figures, containing 167 photographs and a number of 
schematic drawings. 

Full-thickness skin, split-thickness skin, and dermal 
autografts were successfully transplanted to the outer sur- 
faces of intestine and urinary bladder without special equip- 
ment. Such grafts uniformly survived and retained their 
identities in the dog up to six months. Full-thickness 
grafts survived with little change for three months in the 
peritoneal sacs of cats, horses, goats, and calves. Ne- 
crotic changes occurred early in the intraperitoneal skin 
grafts in pigs. Hair follicles and sebaceous glands atro- 
phied and usually had disappeared by the third month after 
transplantation in all species. Small, unilocular, epithe- 
lium-lined cysts formed over most of the full-thickness 
and split-thickness grafts. These cysts changed little in 
appearance after the first six weeks and appeared to have 
no adverse effect on the graft or on the underlying viscus. 
Dermal grafts did not form unilocular cysts. Microscopic 
cysts occasionally formed from bits of epithelium remain- 
ing at the bases of hair follicles but these were inconse- 
quential. 

Full-thickness skin appeared to be a useful plastic 
material for the repair and reinforcement of full-thickness 
defects in the walls of hollow abdominal organs. Reinforce- 
ment of simple, non-inverting intestinal anastomosis seams 
with skin strips was not followed either by cyst formation 
or excessive contracture. In every case where skin was 
used to close a full-thickness defect in the wall of intestine 
or bladder it formed an effective seal, preventing the leak- 
age of intestinal contents or urine into the peritoneal sac. 
Following a standard pre-surgical preparation, consisting 
of four alternate scrubbings with 70 per cent alcohol and 
with a quaternary ammonium antiseptic, skin was regularly 
buried in the peritoneal sac without ensuing infection. 
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It was concluded that the use of intraperitoneal skin 
autografts in veterinary surgery has practical applications. 
The variations in behavior of these grafts in species other 
than the dog should be further investigated. 

236 pages. $2.95. Mic 56-1146 
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HEALTH NEEDS OF 1620 FRESHMEN IN THREE 
HIGH SCHOOLS OF THE KERN COUNTY 
UNION HIGH SCHOOL AND 
JUNIOR COLLEGE DISTRICT 


(Publication No. 16,006) 


Gerald Wayne Hedden, Ed.D. 
Stanford University, 1956 


The purpose of this study was to identify the health 
needs of freshmen in three high schools of the Kern County 
Union High School and Junior College District, for the pur- 
pose of curriculum construction suggestions. 

Specifically, the questions to be answered by this study 
were: (1) What are the health needs of freshmen in Arvin, 
Bakersfield and Shafter High School? (2) Are there any 
mutual problem areas between the city and rural area 
schools? (3) What information can be gleaned from such 
a study, which will assist in curriculum construction on a 
District basis and also on an individual school basis? 

Five general groups of people were selected in an 
attempt to identify the needs of freshmen students. These 
persons were identified as (1) the students; (2) the parents; 
(3) the medical doctor; (4) the school nurse and (5) the 
teachers. 

The SRA Youth Inventory was used to identify student 
problems relating to health; the Personal Health Inventory, 
by Byrd, was used to gather parent identification of health 
problems and needs, and a survey of the school health 
records gave the findings and suspicions of the medical 
doctor, the school nurse and the teachers. In addition, 
related health studies and county, state and national health 
statistics were compiled. Detailed statistical analysis of 
the data was not undertaken because it was not the purpose 
of this study to determine precise norms but rather to 
draw generalizations from the data, regarding health needs 
which could be satisfied either wholly or in part through 
the assistance of a sound program of health education. In 
order to determine the prevailing health needs of high 
school freshmen, survey, descriptive and bibliographical 
research methods were used. 

The student health needs of the freshmen in the schools 
studied can be summarized under the following headings: 

1. Personal health 

2. Nutrition 
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. Dental health 

. Rest, sleep and relaxation 

. Communicable and chronic diseases 
. Stimulants and depressants 

. Mental health 

. Family health 

. Safety education 

10. Consumer health 

As a result of this study, the following conclusions and 
recommendations exist. 

1. There was little difference between the health needs 
of boys and girls among the schools included in the survey. 

2. There was little difference between the student 
health needs of the city and rural high schools studied. 

3. There was considerable interest in nutrition and 
proper food selection. 

4. Rest, sleep, relaxation and exercise was of specific 
concern to boys and girls alike. 

9. Safety education was of primary importance, accord- 
ing to the community experience in terms of accidental 
deaths and injuries. 

6. Chronic and communicable diseases should be under- 
stood by the students, for their personal and community 
implications are far-reaching. 

7. Mental health instruction was needed to assist stu- 
dents in removing the tensions developed in their everyday 
existence. 

8. The effects of stimulants and depressants should be 
pointed out to the students, for this was an area of interest 
and concern. 

9. Difficulty in getting along with members of the 
family was a problem which was reported by many students, 
and has many implications for instructional purposes. 

10. Additional and continuous research is needed to de- 
termine health needs so that those needs may provide the 
basis for planning the health education program. 

11. District and school-wide evaluation studies should 
be conducted to determine how well the health education 
programs are meeting the needs of the students. 

12. Some attempt should be made to improve the health 
examinations on entering high school as well as the im- 
provement of the recording of data on the health records. 
Good health is too important to the welfare of the individ- 
ual, community and nation, to be relegated to a place of 
casual examination and instruction. 
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IMPROVING ACCREDITATION POLICIES IN 
COLLEGIATE BASIC NURSING EDUCATION 
(Publication No. 16,004) 

Kathryn Teresa Burke, Ed.D. 
Stanford University, 1956 


Introduction 





Since 1909 when Richard Olding Beard opened the fron- 
tier of collegiate basic nursing education, there has 





existed the problem of accreditation for the major area 
(nursing) in these programs. 

A few studies made in basic collegiate nursing educa- 
tion focus attention on the major problem of this research, 
which is — Who Accredits the Major Area in Collegiate 
Basic Nursing Programs? 


The Problem 





The problem was to discover the relationships between 
criteria recommended by frontier thinkers in collegiate 
basic nursing education with criteria as found in present 
practices, especially in the areas of admission and curric- 
ulum requirements and in the interest of improving ac- 
creditation policies. 

Three basic factors were involved in this study: (1) 
the recurring criticisms by frontier thinkers about loose 
relationships between institutions of higher education and 
non-collegiate institutions in collegiate basic nursing 
programs; (2) the possibility and probability that the legal 
requirements for diploma schools of nursing, within state 
jurisdictions, are interpreted by degree-granting institu- 
tions as accreditment by educational associations; and (3) 
the recurring criticism that the professional part of col- 
legiate basic nursing programs has the approval of non- 
collegiate agencies, while the academic part of the program 
is approved by accrediting associations in higher education. 


Procedure 





The following steps were followed in the completion of 
this study: 
1. Study of literature and research in the fields of 
diploma and collegiate basic nursing education. 
2. Tentative criteria were formulated and sub- 
mitted to a “jury” of nurse educators for 
criticism. 

. Criteria were reworked in light of jury opinion 
and then applied to identify frontier thinkers in 
collegiate basic nursing education. 

. Three tools were constructed for this study: 

(1) a request for data sent to the state board of 
nurse examiners; (2) questionnaire to the six 
regional accrediting associations in higher 
education; and (3) questionnaire to the executive 
secretary of state boards of nurse examiners. 

. Criteria from frontier thinkers were contrasted 
and analyzed with criteria as found in current 
practice. 

. Data received from two of the populations 
served as a basis for specific and general con- 
clusions. 

Problem areas evolved through this study were 
identified and recommendations made for 
further research. 


Summary of Major Findings and Conclusions 





Admission Requirements 


All frontier thinkers endorsed university matriculation 
requirements for students of nursing; this endorsement 
was by implication or specifically stated. 

In nine states the board recommends to the degree- 
granting institution that students of nursing meet college 
entrance requirements. One state has set up specific 
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requirements for collegiate programs, effective March 23, 
1955. 


Major Area in Collegiate Basic Nursing Programs 


Criteria endorsed by frontier thinkers were that the 
degree-granting institution should assume full responsi- 
bility for the major in nursing both in its theoretical and 
clinical aspects. 

Criteria found in current practice were primarily to the 
effect that the diploma school requirements must be met. 

In thirty of the responding states, the diploma curric- 
ulum is accepted as a substitute for the major in nursing. 
The total diploma schools of nursing having an arrange- 
ment with a college or university for the granting of a bac- 
calaureate degree is one hundred and forty-six. In one 
state, every diploma school of nursing has an arrangement 
with a college or university for the granting of a degree to 
diploma school graduates, even though the state board of 
nurse examiners has no control over collegiate programs. 


Recommendations 





1. It is recommended that appropriate agencies ex- 
plore possibilities for bringing accreditation of 
collegiate basic nursing programs to grass roots 
level. 

. It is recommended that the nature of arrangements 
between diploma schools of nursing and degree- 
granting institutions be investigated in the interest 
of improving accreditation policies. 
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FELINE INFECTIOUS ANEMIA 
(Publication No. 15,925) 


Jean Carroll Flint, Ph.D. 
University of Minnesota, 1955 


A hemolytic anemia of cats was first described by 
Flint and Moss (1) in 1953. They noted small pleomorphic 
organisms on the red cells of a cat which was being treated 
for abscesses. Preliminary investigations proved the 
blood to be infective. 

The current study involved thirty clinical cases and 76 
cats inoculated experimentally with blood from clinical 
cases. Twenty-six of the clinical cases were between one 
and three years of age, and 28 were males. Nearly half 
were moribund when presented for treatment and died. 
Their initial rectal temperatures were normal or subnor- 
mal, and hemoglobins averaged 4.5 grams/100 ml. White 
cell counts were uniformly above normal. 

Fifteen clinical cases were treated with blood trans- 
fusions, (40-80ml.) arsenicais and broad spectrum anti- 
biotics. Eight cats recovered and seven died. 

Intravenous, intraperitoneal and oral inoculations were 
made in 76 cats. Fifty-eight cats developed the disease; 
18 died from other causes or did not show symptoms of 


the disease. Twenty-five of the cats were splenectomized 
prior to inoculation. 





Intraperitoneal inoculations were also made the follow- 
ing splenectomized animals: 2 white rats, 26 white mice, 
14 brown “deer” mice, and 2 dogs. The results were 
negative in each case. 

Average pre-inoculation hemoglobin (690 determinations 
on 58 cats) was 11.34 grams; 580 determinations made after 
blood smears were positive averaged 6.41 grams. Pre- 
inoculation red cell counts averaged 7,960,000 compared 
to 3,300,000 at the peak of the disease. White cell counts 
were elevated — frequently above 30,000, shortly after 
inoculation. 

There was no substantial difference in “days until blood 
Smears were positive” in splenectomized and non-splenec- 
tomized cats, the average being 15.33 days for. parenteral 
inoculations. Oral inoculations averaged 31.75 days. Peak 
temperatures averaged 103.0 F. with the peak usually 
reached a day or two after organisms appeared in periph- 
eral blood smears. 

The organisms, for which the name Haemobartonella 
felis is proposed, were markedly pleomorphic. They ap- 
peared as small cocci or cocco-bacilli, attached to the red 
cells. Very rarely was one found free in the plasma. 

Short rod forms were often found in later stages of the 
disease. Ring forms were rare. 

Experimental cases responded favorably to blood trans- 
fusions; often transfusions were necessary at 2 or 3 day 
intervals. Mepharsen (Parke-Davis) was given intra- 
venously in 4.0mg. doses, repeated at 4 day intervals, with 
good results. Broad-spectrum antibiotics orally, 100mg. 
twice a day, for 21 days, were also beneficial. Relapses 
occurred in several cats which had recovered clinically. 

Summary: Feline infectious anemia has been reported 
from Massachusetts to California and is apparently wide- 
spread in its distribution. It is believed that many cats 
contract the disease early in life and recover spontaneously, 
but remain carriers and later relapse under stress condi- 
tions. 

The method of spread under field conditions is unknown, 
probably by the oral route. Two ml. of blood from an in- 
fected cat, given orally, regularly produced the disease. 

In Utah, where this study was undertaken, fleas and lice 
were not encountered on cats, so insect vectors were not 
considered responsible. 

Outstanding symptoms are emaciation, rough coat, 
marked depression and anemia which is macrocytic and 
hemolytic in type. Unfortunately the organisms are not 
constantly encountered in peripheral blood smears, a factor 
which probably accounts for the disease being over-looked 
many times. 
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HEALTH SCIENCES, PUBLIC HEALTH 
CHEMICAL COMPOSITION AND BIOCHEMICAL 
OXIDATION OF PARTICULATE FRACTIONS 
IN DOMESTIC SEWAGE 


(Publication No. 14,029) 


Jean Louis Balmat, Ph.D. 
Rutgers University, 1955 


This study deals with the characterization of various 
particulate fractions of domestic sewage by mineral, or- 
ganic, and biochemical analyses. The solids are fraction- 
ated into groups which can be classified on the basis of 
particle size: (1) settleable (greater than 100 microns), 

(2) supracolloidal (100 to 1 microns), (3) colloidal (1 mi- 
cron to 1 millimicron), and (4) dissolved (less than 1 milli- 
micron). 

Separation of the solids of each fraction from summer 
and winter composites of domestic sewage involves a 
series of operations consisting of (1) settling, (2) controlled 
centrifugation, and (3) high pressure ultrafiltration. The 
dissolved solids account for one-half of the total sewage 
solids and are predominantly mineral in character. The 
solids of the insoluble sewage fractions are predominantly 
organic. 

Analysis of the mineral matter for fourteen anions and 
cations accounts for more than 95 percent of the total ash 
of the sewage fractions. Silicon, phosphorus, calcium and 





magnesium are present in relatively large amounts in the 
settleable and supracolloidal fractions, calcium is the 
element of highest concentration in the colloidal fraction, 
and sodium, chlorine and sulfur are the principle constitu- 
ents of the dissolved fraction. 

The organic matter of the insoluble sewage fractions is 
analyzed for the constituents of the greases, carbohydrates, 
and nitrogenous matter. Each fraction contributes about 
the same amount of grease to the raw sewage and the glyc- 
erides are the major constituents. The settleable fraction 
contributes the most total carbohydrate to the raw sewage 
and cellulose is the major constituent. The colloidal and 
supracolloidal fractions contribute the greatest amount of 
nitrogenous matter. 

Grease constituents analyzed for are saturated and un- 
saturated free fatty acids, saturated and unsaturated glyc- 
eride fatty acids, phospholipids, and unsaponifiable matter. 
Carbohydrates analyzed for are pectin, hemicellulose, 
cellulose, and lignin. The nitrogenous matter after hydrol- 
ysis consists of eleven amino acids which are spectropho- 
tometrically measured after chromatographic separation. 

Biochemical oxygen demand studies of the individual 
fractions show that the rate of biochemical oxidation (k,) 
increases with decreasing particle size. The low k, values 
(0.08 and 0.09) for the settleable and supracolloidal frac- 
tions indicates that hydrolysis prior to biochemical oxi- 
dation is the rate limiting factor. The high k, value (0.39) 
for the soluble fractions indicates that the availability of 
the organic matter and the rate of bacterial growth are 
the limiting factors. 115 pages. $1.44. Mic 56-1150 


HISTORY 


HISTORY, GENERAL 


A HISTORY OF HARPER’S LITERARY 
MAGAZINES, 1850-1900 


(Publication No. 14,763) 


John Gray Laird Dowgray, Jr., Ph.D. 
The University of Wisconsin, 1956 


In a democratic society the popularization of knowledge 
and the dissemination of taste are recurrent subjects of 
debate. This survey of the literary magazines of Harper 
and Brothers, publishers, concerns three important agents 
(the Monthly, Bazar, and Young People) and one minor 
one (Literature) engaged in these activities. The time 
period, 1850 to 1900, marks the period from the first issue 
of the Monthly to the bankruptcy of the Harper firm, re- 
Organization, and editorial changes. The final date also 
marks the beginning of a new age in American periodical 
literature. 

The study is concerned with the role of these periodi- 
cals in the literary developments of the period and the 
nature of the ideas presented in such areas as science, 
history and government, economic developments, and man- 
ners and morals. The circulation of the periodicals alone 
warrants the conclusion that they were an important force 
in the dissemination of ideas. In literature the periodicals 





kept the readers cognizant of the important developments 
in British and American fiction, served as a forum for 
“Realism” while William Dean Howells conducted the 
“Editor’s Study,” and provided a market for some of the 
best and medium work of “local colorist,” “regionalist,” 
and ‘realist” writers of short fiction. In the area of sci- 
ence, the periodicals accepted the material contributions 
of science and supported a theistic version of Darwinism 
until the vigor of the controversy led them to find refuge 
in dualism. 

The periodicals consistently showed a cognizance of 
the didactic values of history and, in the last decade of the 
century, the Monthly became a forum for those academic 
and semi-professional historians who supported the ex- 
pansionist sentiment of those years. By the early ’eighties 
the Monthly was clearly committed to the support of ex- 
panded military forces of the United States, the other peri- 
Odicals following shortly after. The magazines consistently 
presented a favorable view of industrial and business de- 
velopments of the period, although generalized criticism 
derived from traditional Christian morals were always 
implicit and on occasion overt. The magazines treated 
some of the problem areas of government intermittently, 
but their basic acceptance of the constitutional trends of 
the period and the conception of immediate political ac- 
tivities as fare for newspapers and weekly magazines pre- 
vented any extended treatment. 
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The Monthly was the leader of the Harper periodicals. 
It was a general literary magazine with the aim of appeal- 
ing on a national level to the American family. It set the 
level of accomplishment, while the Bazar and Young People 











followed in their respective spheres. The basic aims of 
the Harper publications were established by Fletcher Har- 
per, the youngest of the four brothers who established the 


firm. While the methods of accomplishing these aims were 


modified slightly after Fletcher’s death in 1877, the basic 
pattern was not destroyed. Henry Mills Alden, editor of 
the Monthly after 1869, interpreted these aims in the light 
of developments during the “age of monthlies”. While the 
basic literary standards remained much the same through- 
out the period, one can distinguish an important change in 
the emphasis of the magazines after the middle ’seventies. 
The overt religious emphasis began to move into the back- 
ground and the magazines became less didactic but more 
conscious of serving as a “medium” for the dissemination 
of information. It was also in this latter half of the period 
that greater emphasis began to be placed on “appeal” in 
the writing of articles. 

This study suggests some of the difficulties, as well as 
the methods, involved in the popularization of knowledge. 
It suggests also that the materials of such periodicals 
should be used with caution by the historian. 

369 pages. $4.61. Mic 56-1151 





THE JOURNAL OF JOHN WORK, 1830-31 
(Publication No. 15,653) 


Francis D. Haines, Jr., Ph.D. 
State College of Washington, 1955 


Irish born John Work enlisted in the service of the 
Hudson’s Bay Company in 1814. Following an apprentice- 
ship in the region near Hudson Bay, he was assigned to the 
Columbia Department. Here Work earned the esteem and 
confidence of his superiors to such a degree that he was 
promoted to the command of the Snake Country Expeditions 
in July, 1830. 

The two journals of John Work here edited give a day 
by day account of the adventures of the expedition as it 
travelled nearly two thousand miles in pursuit of beavers. 
Work’s journals provide a graphic description of the hard- 
ships and perils that faced the thirty-eight men, twenty- 
nine women and forty-five children of the party. 

Leaving Fort Nez Perce August 22, 1830, the party 
travelled over the route later known as the Oregon Trail 
into central Idaho. The Big and Little Lost Rivers, the 
Wood River, the Salmon River and the Lemhi were trapped 
before snow forced the expedition into winter quarters 
near the present site of Pocatello, Idaho. 

A very severe winter caused a great deal of hardship 
to the expedition. The chief problem was the care of the 
horses. The borrowing habits of neighboring Indians, the 
severe cold, and a lack of forage provided Work with con- 
tinual problems. 

Spring came late that year but did not end the difficul- 
ties of the party. Heavy snow in the mountains prevented 
trapping and the exceptionally high water of the spring 
run-off further complicated matters. 

Leaving the Snake River, the expedition crossed the 





mountains to the Salt Lake basin. From here, the route 
led west to the head waters of the Humboldt River. From 
the Humboldt, the trail led north into eastern Oregon. 
Passing Malheur Lake, Work led his people onto the John 
Day River and across the mountains. The expedition ar- 
rived at Fort Nez Perce July 20, 1831. 

The discouraging returns in pelts of the expedition con- 
vinced the Hudson’s Bay Company that the Snake Country 
Expeditions should be discontinued. Thus ended one of the 
most colorful chapters in the history of the land fur trade 
of the Pacific Northwest. 

189 pages. $2.36. Mic 56-1152 


TRINIDAD UNDER BRITISH RULE, 1797-1950 
(Publication No. 14,772) 


John Lindsay Mahar, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Professor Paul Knaplund 


The purpose of this dissertation is to relate a coherent, 
continuous history of the island of Trinidad from the time 
of its conquest by Britain in 1797 down to the granting of 
an advanced constitution in 1950. The thread tying the 
whole history together is the relationship of Britain to the 
colony. The government of Trinidad, unlike that of the 
other colonies in the Caribbean acquired earlier by Britain, 
was kept during the whole period in the hands of its new 
imperial rulers, who only little by little shared governing 
power with nominated members of the ruling and slave- 
owning class. The strong government first needed for a 
conquered island, was prolonged, under humanitarian in- 
fluences, to protect and assist the liberated but still polit- 
ically inarticulate Negro. The imperial government sub- 
mitted to pressure from the economic interests, principally 
the West India Committee and a new racial group, the East 
Indian, was introduced into the island. Today continued 
imperial safeguards are desired by the dethroned minority 
faced by the suddenly enfranchised Negro and Indian popu- 
lation. 

Into this relationship of Britain to the colony, is woven 
the political, economic and social history of the island. 
Britain sent out numerous royal commissions, committees 
of inquiry, and observers to investigate the state of affairs 
in Trinidad. Thousands of orders in council, ordinances, 
and regulations were made to remedy conditions in the 
colony. Many influences were brought to bear on the British 
ministers who shaped the colonial policy, but for the most 
part they remained impervious to the different pressure 
groups. Trinidad was maintained as an experimental station, 
wherein imperial legislation was tried and if found to be 
successful applied to other colonies. 

The economic history of the colony in the nineteenth 
century revolved around sugar; and petroleum, cocoa, and 
sugar in the first half of the twentieth century. The econ- 
omy of the island was frequently affected by imperial legis- 
lation. Emancipation and free trade legislated by Britain 
caused depressions in Trinidad. 

Politically, the history of Trinidad was shaped by de- 
mands for representative institutions. Frequently through- 
out its history Trinidad forcibly reminded Britain that 
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some concessions should be made. Riots in the island oc- 
curred in 1849, 1884, 1904, and in 1936-37. 

The social history is perhaps the most interesting, for 
Trinidad is the most cosmopolitan island in the world. It 
is English in rule, Spanish in origin, and fundamentally 
French in tradition. Added to the European influences is 
the main division of the colored population into Indian and 
Negro. A whole spectrum of cultural influences plays upon 
the island. These arise within from the diversity of the 
existing groups, French, British, Spanish, Portuguese, 
East Indian, Negro, Chinese, Hebrew, and Carib, while 
from outside, upon this variegated population of some half 
a million, there converge the influences of three continents. 
From distant Europe stretches the political tie with Britain, 
from the neighboring United States flow strong social and 
economic currents. While its influence has as yet been 
strangely slight, there has been some traffic in labor and 
ideas with South America. A fourth continent Asia, may 
be regarded as reaching out to Trinidad through the con- 
tinuing links between the East Indian group and its home- 
land. 221 pages. $2.76. Mic 56-1153 
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THE TROUBADOURS, HERESY, AND 
THE ALBIGENSIAN CRUSADE 


(Publication No. 15,628) 


Robert Harlan Gere, Ph.D. 
Columbia University, 1955 


The purpose of this dissertation is to examine and to 
evaluate several theories proposed in explanation of the 
decline of the troubadours and of Provencal literature in 
the thirteenth and fourteenth centuries in the south of 
France. Most of the theories advanced involve the relation- 
ships between the poets and the Roman Church and assume 
either a direct coercive attitude on the part of the Church, 
or an indirect undermining of poetry through the Albigen- 
sian Crusade and the Inquisition owing to the position taken 
by the poets respecting the Crusade and the heresy which 
provoked it. The approach taken in reviewing these the- 
ories and their allied problems is that of a student of re- 
ligious history particularly concerned with the Albigensian 
heresy and the study of inquisitorial records. 

Regarding the literary participation of the troubadours 
in the Albigensian Crusade, it is often said that the trouba- 
dours’ almost complete adherence to the southern cause 
must have increased the hostility of the Church toward 
them. A review of surviving poetry suggests, however, 
that only a small number of poets turned from their more 
accustomed subjects to discuss the Crusade, while the 
great majority seem to have been indifferent to the war. 
Fragments of biographical data available indicate that a 
few poets fought for the southern lords, while a few others 
joined the crusaders or changed sides during the struggle. 
Again, however, the majority of the poets do not seem to 
have taken sides. For these reasons, it is felt that the 
degree of opposition of the troubadours to the Crusade and, 
thus, to the Church may have been exaggerated. 





Current allegations that the troubadours were Albigen- 
Sian heretics seem highly questionable. Few poets mention 
heresy, and none can be designated a heretic purely on the 
basis of his poetic utterances. The surviving records of 
the Inquisition fail to indicate that this tribunal had any 
interest in troubadours as poets, and there is extant no 
record of the conviction of a troubadour for heresy. 

Evidence of the hostility of the Church to troubadours 
specifically which would account for the destruction of 
Provencal literature while other types of poetry continued 
to flourish could not be found. If the Church legislated 
against the Provencal tongue or curbed the poets in any 
direct manner, no record of such a policy remains. 

The role of the Albigensian Crusade in the decline of 
the troubadours, viewed as a force which destroyed their 
patrons and left the poets destitute seems exaggerated. 
The southern nobility which had supported the poets was 
not replaced by rude northern barons insensitive to the 
delights of poetry. It may also be questioned whether the 
war resulted in the ruin of the chief patrons of troubadour 
literature many of whom did not live in the area of conflict. 
The failure of the poetry of the troubadours occurred not 
Only in the Midi but in other parts of Europe where the 
Albigensian Crusade connot serve as cause for its decline. 

If the older theories of the decline of troubadour poetry 
appear inadequate, some suggestions may be made toward 
a more acceptable explanation. It is likely that the decline 
was less swift than is generally supposed. Poetry in the 
tradition of the great troubadours continued to be written 
well into the fourteenth century, though it was inferior in 
artistry and in quantity. Considering the intellectual, 
social, and political developments in Europe during the 
thirteenth and fourteenth centuries, it seems quite possible 
that the interests of both poet and patron may have gradu- 
ally changed, rendering the formalized expression of 
Courtly Love uninteresting and unfashionable. Efforts of 
the poets to alter their verse by turning increasingly to 
didactic and religious poetry and evidence of increased 
relations between the poets and the bourgeoisie reflect an 
attempt to maintain an audience. That the attempt failed 
probabiy indicates the inability Of the poets to make the 
changes required in the basic concepts and forms of a po- 
etry essentially aristocratic in character. 

213 pages. $2.66. Mic 56-1154 
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THE ROLE OF THE ARMED SERVICES 
IN INTERNATIONAL POLICY 


(Publication No. 16,236) 


William Ellsworth Berger, Ph.D. 
The University of Nebraska, 1956 


Adviser: James L. Sellers 


The rapid rise of the United States to the rank of a first 
power has brought with it a number of problems peculiar 
to the temperament of the American people. One of these 
problems is the role of the armed services in support of 
international policy. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





HISTORY 739 





Prior to World War II the military forces served no 
function in support of peacetime diplomacy. The traditional 
pattern was a complete separation of military power and 
diplomacy. The military forces were largely dormant 
during times of peace. They were rapidly mobilized and 
trained in time of war. With the return of peace they were 
as rapidly demobilized. The military forces have been 
used Only when diplomacy failed. It was possible to pursue 
this policy in the past because of the favored geographic 
position of the United States. 

One of the results of the Spanish-American War was to 
reveal several weaknesses in the administration of military 
matters. Out of this revelation grew the reforms of 1903. 
In like manner the National Defense Act of 1920 was a re- 
sult of World War I. The reforms of both of these periods 
dealt with the problems of military organization in an at- 
tempt to plan for future wars before they occurred. The 
sole interest was in speeding the transition time from 
peace to war status. These reforms did not deal with the 
problem of support of diplomacy. 

World War II showed plainly that the old pattern of iso- 
lationism would not prevent the United States from becom- 
ing involved in foreign wars. Two problems involving 
military policy presented themselves. First, how can the 
transition time from a peace to a war footing be shortened? 
Second, how can the military policy be best coordinated 
with international and domestic policy? The National Se- 
curity Act of 1947 was an attempt to answer these questions. 

The first two years in military affairs under the Secu- 
rity Act showed little progress toward accomplishing the 
desired ends. The military departments, accustomed to 
going it alone in peacetime, found it hard to accommodate 
themselves to the new organization. The 1949 Amendments 
to the National Security Act attempted to force more inter- 
service cooperation by strengthening the position of the 
Secretary of Defense and making the National Military Es- 
tablishment an executive department. 

The formulation of a military strategy to support inter- 
national policy was assigned to the Joint Chiefs of Staff. 
Their inability to agree upon a common program was the 
source of the difficulties encountered in the military estab- 
lishment. Their time and energies were devoted to dis- 
agreements over the nature of future wars and the role of 
each of the services in the initial phase of the conflict. 

Most of the high ranking military officers failed to see 
military power as one of several elements of national 
strength which must cooperate in time of peace if world 
Stability is to be attained, which was the objective of the 
Truman administration. The doctrine of “instantaneous 
retaliation” was the military planners’ answer to the role 
of the armed services in support of diplomacy. Being 
based upon military considerations only, it failed to evalu- 
ate the strength of economic, political and moral factors 
in creating a stable world. 

296 pages. $3.70. Mic 56-1155 





THE POLICY OF THE MANCHU GOVERNMENT 
IN THE SUPPRESSION OF THE MOSLEM 
REBELLION IN SHENSI, KANSU AND SINKIANG 
FROM 1862 TO 1878 


(Publication No. 15,693) 


Wen-djang Chu, Ph.D. 
University of Washington, 1955 


In northwestern China, there are numerous Moslems. 
There has been friction and misunderstanding between 
them and the Chinese. In 1862 a great Moslem rebellion 
broke out. 

Basically, the Manchu government’s policy toward the 
northwest contained two points. First, to hold the strate- 
gically important area of Sinkiang; and secondly, to keep 
a delicate balance among the various peoples so the Court 
could control them all. But with the decline of the military 
forces of the Manchu government, the Court found it diffi- 
cult to hold Sinkiang, and with the gradual assimilation of 
the Manchus to the Chinese culture, they became more and 
more involved in local conflicts and sided with the Chinese 
against the Moslems. Thus, the basic policy was destroyed. 

During the rebellion, the governmental policy toward 
the Moslems wavered between military suppression and 
peaceful reconciliation. Instead of following a definite 
principle, most of the leading officials followed a tempo- 
rizing policy. 

One outstanding exception was To-lung-a. He success- 
fully drove the main body of the Shensi Moslem rebels out 
of their bases. But he soon died. 

The official who insisted on reconciling the Moslems 
was Mu-t’u-shan. He successfully negotiated a peace with 
the Moslems in Ninghsia. 

The situation in Kansu as a whole deteriorated. The 
government forces suffered defeat and many soldiers mu- 
tinied because of the shortage of food. Many officials, 
including Yang Yuieh-pin, the governor-general of Shen- 
Kan, failed to meet the situation and resigned. 

After Tso Tsung-t’ang was appointed to succeed Yang, 
he carefully planned a new program. Knowing that the 
basic difficulty in the area was the shortage of supplies, 
Tso firmly refused to take with him extra troops. He also 
insisted to clear the interior first and then drive, step by 
step, to the west. Tso argued that the rich, southeastern 
part of China had an obligation to support the military 
campaign in the northwest. The Court followed his advice 
and assigned substantial funds for his campaign. 

When Tso found that these funds were not delivered on 
schedule, he borrowed money from both Chinese and for- 
eign bankers. This raised enough funds in cash to carry 
out his plans. 

In dealing with the rebels, Tso’s policy was to beat the 
Moslems soundly in battle, then to accept their offer of 
peace on his terms. In Kansu, he picked out Ma Hua-lung 
of Chin-chi-pao as the leading target. After military vic- 
tory and surrender of the Enemy, Tso resettled the Mos- 
lems in exclusive colonies and promoted an educational 
program. Tso tolerated the “Old Sect” religion but not 
the “New Sect”. The Court, however, preferred to toler- 
ate both. 

After Tso had cleared Kansu, he persuaded the Court 
to recover Sinkiang. Tso realized his plan in 1878, and 
later established the area as a province. 

Strategic necessity leads every empire builder back 
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to the old frontier. To leave Sinkiang to a strong contender 
means an invitation to constant trouble. This is the basic 
reason behind the northwestern policy of all Chinese gov- 
ernments. The Moslem problem, thorny as it may seem 
to be, is really solvable. Harmonious co-operation has 
been worked out under strong governments. 

453 pages. $5.66. Mic 56-1156 


THE POLISH “GREAT EMIGRATION” AND 
THE JEWS: STUDIES IN POLITICAL 
AND INTELLECTUAL HISTORY 


(Publication No. 16,277) 


Abraham Gordon Duker, Ph.D. 
Columbia University, 1956 


The “Great Emigration” (Wielka Emigracja), composed 
of the self-exiled participants in the 1830-31 Insurrection, 
constituted Poland-in-Exile and is still claimed as their 
mentors by all Polish groups. Until the debacle of 1864, 
the exiles maintained their fighting spirit despite poverty 
and disappointments in diplomacy and revolts. 

In exile, stock-taking of the causes for the Insurrection’s 
failure and contacts with emancipated Jews led to concern 
with Jewish involvement in the independence movement. 
Exile also suggested a historical parallel with Jewish ex- 
periences. However, changes in attitudes and efforts were 
often blocked by gentry attitudes of contempt, religious 
prejudice, the stereotype of the Jew as a Russian spy, sus- 
picions of separatism and domination. 

The dissertation, a selection from a larger work, based 
on archival sources (mostly destroyed in World War Il), 
emigré publications and literature, traces reconciliation 
efforts and their impact on the Emigration. Except for a 
few protagonists, at first most resisted change. Significant 
was the October 1832 (“Lelewel”) appeal initiated by Beni- 
owski, which promised equality and Palestine restoration. 
Czynski, rapproachement’s leader, advocated transforma- 
tion of Jews into Poland’s third estate. He influenced 
Monarchist Czartoryski’s pro-Jewish shift. Mochnacki 
counted on Jews’ (including converts to Christianity) prom- 
inence in finance and in Russia’s armed forces and admin- 
istration. 

Early projects ranged from Ostrowski’s advocacy of 
gradual emancipation through enlightenment to Gadon’s 
forced productivization and religious change. Cognizant 
of influence on peasants, emigré emissaries attempted to 
involve Jews. Some anti-Semitic radical elements denied 
assimilability of Jews. Clericals favored Catholic exclu- 
sivism. Ambivalence marked the majority’s attitudes. 
Radical Lelewel’s followers favored equality, but feared 
economic consequences. Leftist Polish Democratic Society 
often discounted problem’s importance, blamed nobility for 
intolerance, advocated equality, yet leaders retained anti- 
Jewish stereotypes. Radicals’ solutions ranged from as- 
Similation to minority rights and Palestine restoration. 
Most agreed on revolutionary potential of Jews; some ad- 
vocated religious reform. The press was often unfriendly, 
stimulating Jewish emigrés’ protest. 

Discussions failed to precipitate action during crises. 
In 1846 Jewish innkeepers were blamed for Galician jac- 
querie. In 1848, Poznanie Jewry’s pro-Germanism 











aggravated relations. Czynski and Jewish emigrés, Hol- 
laenderski and Lubliner, consistently promoted understand- 
ing. Poland’s industrialization and Polonization of Jews 
raised fear of domination, symbolized in 1859 by the “Pol- 
ish-Jewish War,” with Lelewel as chief peacemaker. In 
1861 fraternization excited the emigrés, leading to concen- 
tration in 1863 on stimulating Jewish friendship abroad. 
(The 1846, 1848, 1859, and 1861-65 phases are not included 
in the dissertation. ) 

The study also concentrates on mysticism, particularly 
Towianski’s doctrine on the three chosen peoples, the Slavs, 
Frenchmen and Jews. Mickiewicz, Poland’s outstanding 
poet, was Towianski’s disciple. However, his views on the 
divinely ordained mission of the Jews in Poland were in 
advance of Towianski’s. Towianist conversionist activities 
among Jews failed. 

The study attempts to trace the sources of Towianski’s 
teachings on Israel. Grabianka’s, St. Martin’s, Pasqually’s 
and Albrecht’s influences are found limited, and Sweden- 
borg’s is rejected. Among influences suggested are Cab- 
balah and Frankism (a cabbalistic sect of Jews and formally 
converted Jews who rejected both rabbinic Judaism and 
Catholicism and believed in a “Higher Torah”). 

An examination of Mickiewicz’s writings and statements 
reveals that his attitude to Jews changed from hostility and 
ambivalence, leading to enthusiastic mystic friendship. 

He first repeated Jewish spy stereotype (poem Nocleg), 
rejected Polish-Jewish exile parallel (Ksiegi Narodu), 
attacked Frankist descended radicals as Jews. Jankiel in 
Pan Tadeusz marks end of ambivalence. Towianism and 
contact with Frankists, particularly through his wife Celina, 
have contributed to Mickiewicz’s “Jewish complex,” demon- 
strated in lectures on Slav literature, activities among 
Jews, condemnation of their apostasy and, finally his Jewish 
legion project in 1855. 
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THE INDIAN POLICY OF THE REPUBLIC OF CHILE 
(Publication No. 16,278) 


Herbert Lee Ellis, Ph.D. 
Columbia University, 1956 


This study traces the relationships between the govern- 
ment of Chile and the Araucanian Indians of southern Chile 
from the establishment of the Republic until 1949. For 
almost two and one-half centuries the Araucanians were 
famous as the only South American Indians who success- 
fully resisted European conquest. From 1641 until the 
latter part of the nineteenth century, first the Spanish 
authorities and later the Chilean government recognized 
an independent Araucanian nation which occupied the heart 
of southern Chile and cut the colony and nation of Chile into 
two parts. 

Two introductory chapters, based upon the works of 
standard Chilean historians, provide the historical setting 
by tracing the long struggle between the Araucanians and 
the Europeans from the arrival of Pedro de Valdivia in 
Chile in 1540 until the close of the War of Independence in 
Chile. The death of Valdivia at the hands of the Araucanians 
in 1554 began a century of conflict during which the Indians 
not only destroyed the original Spanish settlements south 
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of the Bio-Bio River, but also resisted repeated efforts by 
the Spanish to conquer them. In 1641, the Spanish govern- 
ment abandoned the costly “War of Arauco” and formally 
recognized the independence of the Indians who occupied 
the region between the Bio-Bio and Tolteén rivers. 

After 1641, only infrequent outbreaks of fighting marred 
the efforts of Spanish authorities to win the friendship of 
the Indians. The policy succeeded so well, in fact, that 
when the Chilean independence movement began, the Arau- 
canians fought on the Spanish side against the Chileans. 
Southern Chile became the site of a bitter conflict between 
the Araucanians, led by royalist guerrillas, and the Chile- 
ans. Stable peace was not restored until 1830. 

Part Two describes the situation on the frontier from 
1830 until 1860. The Chilean authorities re-established 
the system of relationships developed by the Spanish colo- 
nial regime. A line of forts defended the frontier; missions 
served as the advance agents of Chilean authorities; and 
special officials cultivated the friendship of the Indians. 
Chilean settlement began to penetrate across the Bio-Bio 
River, but military authorities opposed any advance of the 
fortified line until the government was ready for outright 
conquest. 

That decision came as a result of participation by the 
Araucanians in a political revolution in 1859. Part Three 
describes the military campaigns between 1860 and 1883 
which ended in the final subjugation of the Indians. Con- 
quest was achieved by a series of advances of the fortified 
lines from the Bio-Bio River south to the Toltén River. 
The reluctance of the government to increase the size of 
the frontier force delayed the inevitable outcome. Finally, 
a large body of troops released from the War of the Pacific 
overwhelmed the Indians. In 1883, the last bit of Indian 
territory was formally occupied. 

Part Four traces the development of a legislative and 
executive policy for the treatment of the Araucanians as 
Chilean subjects. Basically, that policy has sought to grant 
the Indians lands of their choice and to prevent them from 
losing the lands to Chileans. The policy has been only 
partly successful. Communal titles were granted to groups 
consisting of a cacique and his followers. In many cases, 
however, the grants were too small fo sustain the groups 
by agriculture. Since 1927, a law has permitted division of 
the communal properties into individual plots, and by 1949, 
about one fourth of the three thousand communities had 
been divided. Special courts handle all cases involving 
Indian lands, and the freedom of the Indians to sell land is 
restricted. 231 pages. $2.89. Mic 56-1158 





THE ATTITUDE OF THE FRENCH REVOLUTIONARY 
GOVERNMENT TOWARD GERMAN UNIFICATION 
IN 1848 


(Publication No. 16,076) 


Robert John Hahn, Ph.D. 
The Ohio State University, 1955 


The French attitude toward the German unification 
movement of 1848 has been examined in a superficial fash- 
ion by several German historians. For the most part they 
have maintained, largely upon the basis of a priori argu- 
ments, that the leaders of the Second Republic adhered 





steadfastly to the traditional French practice of opposing 
the consolidation of the numerous German states into one 
compact nation, and that they were compelled so to do by 
the irresistible momentum of the secular tradition of 
French diplomacy. According to the orthodox German 
view, the fact that a republican government ruled in Paris 
in 1848 and that the impulse toward German unity stemmed 
from a popular revolutionary movement rather than from 

a German monarch resulted in no significant innovation in 
France’s attitude vis 4 vis her eastern neighbor. 

But the French attitude toward the German unification 
movement of 1848 has never yet been exhaustively investi- 
gated. Previous treatments of the question have been 
either incomplete or based upon secondary sources, some- 
times liberally supplemented by speculation and conjecture. 
The present study, which is founded primarily upon French 
diplomatic correspondence, marks the first serious effort 
carefully to weigh that material with a view to determining 
the attitude of the government of the Second Republic toward 
German events in 1848. The mémoires and published cor- 
respondence of some of the principal figures involved in 
the diplomacy of 1848, as well as the leading Parisian 
journals of that year, have also been utilized to supplement 
the official documents. 

A thorough evaluation of the evidence reveals that, in 
some measure, the customary position of the German 
historians is sound. It is true that from July of 1848 the 
government of the Second Republic was unmistakably hos- 
tile to the German unification movement. In August and 
September its hostility received a definite, if discreet and 
largely indirect, expression. Three distinct courses were 
adopted to help frustrate the efforts of the Frankfurt Par- 
liament to establish its control over a unified Germany. 
Full diplomatic recognition was withheld from the govern- 
ment of Archduke John, an effort was made to drive a 
wedge between Berlin and Frankfurt, and overtures were 
made toward Russia, though this last measure was invoked 
more with a view to guarding against the consequences of 
German unity than to thwart its realization. 

But while the German historians are on firm ground up 
to this point, they err in assigning the causes of the French 
republican government’s hostility toward German unifica- 
tion. Contrary to their judgment, the French attitude was 
determined far less by the irresistible momentum of a 
secular tradition than it was by the aggressive, expansion- 
ist policies of Frankfurt. For it is an incontrovertible fact 
that the government of the Second Republic was at first 
well disposed toward the efforts of the Germans to estab- 
lish a united nation. It is not too much to say that, had not 
Frankfurt’s behavior disillusioned them, the French repub- 
licans would very probably have persisted in their originally 
friendly attitude toward developments in Germany in 1848. 
But the conduct of the Frankfurt Parliament quickly chilled 
the friendly disposition of the Republic. Instead of helping 
to further the projects of republican France, as the leaders 
of the Second Republic had expected, Frankfurt was hinder- 
ing them; and instead of embracing France in fraternal 
union, the Germans seemed to menace French territorial 
integrity with talk of reclaiming’Alsace. Nevertheless, it 
appears certain that, had Frankfurt succeeded in establish- 
ing German unity in 1848, France would have, albeit not 
without misgivings, acquiesced therein. 

338 pages. $4.23. Mic 56-1159 
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THE PEACE MOVEMENT AMONG THE MAJOR 
AMERICAN PROTESTANT CHURCHES, 1919-1939 


(Publication No. 16,243) 


Doniver A. Lund, Ph.D. 
The University of Nebraska, 1956 


Adviser: James L. Sellers 


This study deals primarily with the attitudes that were 
expressed by the larger Protestant churches in America on 
the subjects that were thought to lead to peace among na- 
tions. These subjects include the League of Nations, the 
World Court, the Kellogg-Briand Peace Pact, preparedness 
and pacifism. 

The most important sources for this study of these atti- 
tudes include the weekly religious periodicals, The Chris- 
tian Century and The Christian Advocate, and the official 
minutes of the governing bodies of the various denomina- 
tions. Other sources include a variety of pamphlet materi- 
al, selected articles inappropriate American journals, some 
unpublished studies of individual denominations as well as 
the more general published works. 

The churches were unanimous in their support of Amer- 
ican entry into the League of Nations. Also, they favored 
American entrance into the World Court although there was 
no concerted campaign to secure such entrance. In the 
Washington Disarmament Conference of 1921-22, the 
churches supported the calling of the Conference before the 
executive branch acted on the matter. They followed the 
Conference quite closely in their publications and supported 
the idea of disarmament. 

In the Kellogg-Briand Peace Pact the churches saw an 
important step toward world peace. The churches had be- 
gun to talk about the outlawing of war as early as 1924. In 
the search for the true meaning of the Pact the churches 
followed the Levinson, Morrison, Borah interpretation 
rather than the Butler, Shotwell concept. To the churches, 
the Kellogg Pact created a new day in international rela- 
tionships. 

The enthusiasm for the outlawing of war as well as the 
disillusionment regarding World War I helped to create a 
kind of pacifism that took delight in condemning war. Al- 
though the responsible denominations in convention as- 
sembled made pronouncements which on the surface might 
appear to be pacifist there was no acceptance of the paci- 
fist dogma. To the denominations in convention assembled 
there was always the possibility that the time might come 
when war was the lesser of two evils. 

But many individuals within the churches were pacifists. 
The percentage of pacifists among the clergy was higher 
than among the laity. 

This pacifism helped to lay the ideological basis for the 
American neutrality laws, and asserted that since war is 
so bad it is best to stay out of all war, regardless of the 
cost of staying out. 

In general the churches supported the right to be a paci- 
fist and upheld the convictions of the conscientious objector. 
They were opposed to the test of willingness to bear arms 
as a requirement for citizenship. There was a consider- 
able movement to separate the military chaplaincy from 
control of the military but this attempt failed. 

Over the twenty year period there was a growing con- 
sciousness in the major Protestant churches that interna- 
tional peace was properly a concern of the churches. 














Denominational peace agencies were established to help 
create the proper attitudes among the churches on questions 
of international consequence. 

258 pages. $3.23. Mic 56-1160 


NICHOLAS I AND THE GENESIS 
OF RUSSIAN OFFICIALISM 


(Publication No. 15,947) 


Roderick Erle McGrew, Ph.D. 
University of Minnesota, 1955 


By the opening of the nineteenth century the Tsarist 
system had crystallized in a welter of conflicting interests 
and opposed ideologies. The machinery of government 
created by Peter the Great had been turned from the ser- 
vice of Russia to the satisfaction of individual ambitions, 
and the substructure of Russian society had been forgotten 
by its Europeanized overlords. Russia was divided, and 
each of the segments had acquired a separate existence. 

The dream of a united Russia did not die with Peter, 
but lived on and developed as it joined with the national 
ideal growing out of the Revolution in France. To Russia’s 
nationalists the internal contradictions of Russian society 
were a powerful imperative to social and political reform, 
an imperative which affected conservatives and liberals 
alike. Napoleon’s invasion of Russia in 1812 gave further 
impetus to the national idea and greatly expanded the 
numbers of those who accepted it. 

Both as a boy and as a young man, Nicholas I was ex- 
posed to this flowering national spirit, and he was also 
made aware of the necessity of social and political reforms 
to attain unity within the Russian state. The environment 
in which he was raised, however, emphasized the traditional 
as well as the national, so that Nicholas’ outlook rested on 
the bedrock of the sanctity of the autocracy. His efforts as 
Tsar were, therefore, channelled into the preservation of 
the Russian state system and the creation of a viable po- 
litical organism within the limits of traditional Russian 
practice. 

The policies undertaken by Nicholas I progressed along 
two related lines. On the one hand, the Tsar sought to 
destroy all manifestations of opposition to legitimate au- 
thority. Russian internal and external policies were bent 
to the gigantic task of crushing liberalism, democracy and 
revolution. But this was only a beginning, for Nicholas 
also hoped to create a dynamic national state which would 
not only agree with Russia’s historical tradition, but which 
would also be efficient. 

The Nicholaevan system rested on the assumption that 
the welfare of each was synonomous with the welfare of 
all. Each citizen was first a servant of the state, while 
the Tsar himself was the first servant of the state. Society 
was to be organized to achieve the most efficient utilization 
of human and natural resources, and the individual was 
infportant only as he furthered the ends of the state. 

In the best Petrine manner Nicholas imposed service 
on the classes, but he went beyond a clearly defined term 
of service. Nicholas saw each member of society as part 
of an organic whole. Every action committed by any in- 
dividual was reflected in the development of society, and 
any aberration was regarded as a sin against the whole 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





HISTORY 743 





state. Nicholas hoped to produce not only mechanical con- 
formity but actual homogeneity of purpose and thought. 

Nicholas paralleled his far reaching social conceptions 
with an intensive effort to reform the administration. The 
bureaucratic machine was to be made efficient by eliminat- 
ing duplication of function and by establishing a clearly 
defined chain of command. The Tsar was to be the final 
repository of power, and Nicholas concerned himself per- 
sonally with all phases of administration as well as with 
policy decisions. 

Russian officialism was the result of the effort to ra- 
tionalize administrative practices and achieve an organi- 
cally unified society through a tightly organized class sys- 
tem and conformity with an official ideology. This 
conception of a total society can be traced directly to the 
divisions which characterized Russian life and the drive 
to national unity springing from those divisions. 

336 pages. $4.20. Mic 56-1161 


THE COUNCIL AND ITS ACTIVITIES IN BUSINESS, 
POLITICS, AND LAW IN NEW YORK, 1664-1760 


(Publication No. 15,105) 


George Joseph Ruppel, Ph.D. 
University of Pittsburgh, 1955 


Chairman: Dr. R. J. Ferguson 


The purpose of this thesis was to examine and recount 
the activities of the councilors in business, politics, and 
law. The English period from 1664 to 1760 was chosen to 
serve as a preface to the later politics which have been 
described so well in Carl Becker, The History of Political 
Parties in the Province of New York, 1760-1776. Some of 
the source materials which were readily available were: 
the various works translated and edited by E. O’Callaghan, 
the Calendar of State Papers, Colonial Series, and the 
Board of Trade Journal. Reverend John Miller’s report 
of his experiences as chaplain in New York as an eye- 
witness to the factional activities during part of the Leis- 
lerian period, and the Papers of Goldsbrow Banyar are 
not so well known. Letters from Clarke and Banyar dated 
before 1760, which are now being sorted by the New York 
Historical Society, were consulted. 

London politics exercised an important influence in 
New York affairs. Divisions among the members of the 
Board of Trade itself, made this clearing house of planta- 
tion information vulnerable to prejudices. Appeals by 
councilors to bishops, and officials such as the secretary 
of state, over the authority of the governor, sometimes 
resulted in the recall of the latter. Another complicating 
factor was the presence of suspended councilors in the 
assembly as leaders of the opposition. Finally, there were 
former councilors such as William Nicoll and Robert 
Livingston who refused to rejoin the group after they had 
been suspended. These and men like Stephen DeLancey 
who was recommended for the council but did not join, 
wielded tremendous influence in the assembly. 

Incompetent governors were used to further the aims 
of rival families. Cosby’s loss to councilor Van Dam, in 
the struggle over perquisites, forced governors to admit 
a rival press, caused the circular letter which forbade 
governors to sit with the council in legislative sessions, 
and aided the three rival councilors, Clarke, DeLancey, 














and Colden to become the real governors in succession. 
The frustration of the governors may be noted in the re- 
tirement of Clinton, the suicide of Osborne, and Hardy’s 
request for his navy commission to get out of New York. 

The lack of public spirit shown while striving for control 
of local politics may be seen in (a) the constant difficulty 
of the government to collect taxes, and (b) the attitude of 
the Albany traders. The first of these forced London to 
send over an increasing number of crown troops, and the 
second prolonged French resistance. Most of the story 
may be learned by following the careers of the many 
father-and-son combinations among the councilors. Among 
these were Mathias and William Nicolls, Robert and Philip 
Livingston, the three men named Lewis Morris, Stephen 
and James DeLancey, and the two George Clarkes. Cad- 
wallader Colden outlived most of these and was always an 
important figure. An idea of the family ties between the 
councilors may be gained by considering the single example 
of James DeLancey. His father Stephen was usually an 
assemblyman. James married the daughter of Caleb Heath- 
cote, who in turn was the son-in-law of councilor William 
“Tangier” Smith. 

Until 1690 councilors had been little more than messen- 
gers and functionaries under the governors. By 1735 the 
governors were used in turn by councilors George Clarke, 
James DeLancey, and Cadwallader Colden, each of whom 
had his chance to run the colony directly as Lieutenant 
Governor. Surely Whitehall never intended that these ad- 
visors should control all branches of government. De- 
Lancey’s machine even ran the judiciary. Before 1760 
London had given in to most of the demands of the people, 
who were led by the councilors who were not originally 
intended to render governors impotent. 

322 pages. $4.03. Mic 56-1162 


IMPERIALISM AND SOCIAL REFORM 
IN GREAT BRITAIN, 1900-1914 


(Publication No. 16,293) 


Bernard Semmel, Ph.D. 
Columbia University, 1955 


In the three general elections before 1914, both principal 
British parties appealed to the working-class electorate 
upon platforms which united programs of social reform and 
imperialism and spoke of the two as interdependent. The 
Unionist party supported Joseph Chamberlain’s campaign 
for Tariff Reform and Imperial Preference, begun in 1903. 
It spoke primarily for the hard pressed iron and steel in- 
dustry when it urged the adoption of protection upon the 
British workingman on grounds that his job, wages and 
working conditions were threatened by Britain’s foreign 
industrial competitors; it also backed the view of many 
imperialists that unless tariff preference were granted to 
the self governing colonies, the empire would disintegrate, 
warning the workingmen of the perilous consequences of 
the loss of colonial markets. Since the workingman was 
staunchly devoted to the ‘cheap loaf’ of Free Trade, the 
Unionists joined an offer of a Bismarckian program of 
social legislation to these warnings of impending doom. 

In rebuttal, the Liberals combined Radical social-reform 
and imperialist military and foreign policy in their quest 
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for votes. The self-styled Liberal-imperialists who led 
the government from 1908 to 1916 urged, in words and 
legislation, the importance of breeding an “imperial race” 
in Britain if the Empire were to remain united and strong. 
While the Tariff Reformers wished to pay for social re- 
forms out of tariff revenues, the Liberals, speaking for 
economic groups dependent upon the continuance of Free 
Trade, acted to tax the beneficiaries of past imperial suc- 
cess in the famous Lloyd George Budget of 1909. The 
Liberal views on trade and taxation and Liberal accom- 
plishment in social legislation proved more attractive to 
the working classes than the promises of the Unionists, 
which were viewed with suspicion, and Liberalism tri- 
umphed in 1906 in the two heavily contested elections of 
1910, in which the rival programs were at issue. 

These efforts to incorporate the working class ina 
national system, which have been called “social-imperial- 
ism” by students of contemporary continental developments, 
were buttressed by a wealth of theoretical argument. The 
chief theorists of pre-war British “social-imperialism” 
included Chamberlain himself, Viscount Milner, William 
Cunningham, H. J. Mackinder, and William Ashley from 
the ranks of the Tariff Reformers; and Lord Rosebery and 
H. H. Asquith, both Liberal-imperialists. The Fabians 
Bernard Shaw and Sidney Webb, and the editor of the so- 
cialist Clarion, Robert Blatchford, joined the Tariff Re- 
formers in espousing mercantilist methods and objectives 
but could not fully support them because of class distrust; 
their views may be described as imperial socialism. 

Social-imperialists, both Liberal and Tariff Reform, 
and imperial socialists were nationalists, imperialists, 
and militarists in opposition to the pacifist cosmopolitan- 
ism of the Cobdenite Radicals; they advocated positive 
programs of state action to replace what they described 
as the “administrative nihilism” of Gladstonian Liberalism. 
Much concerned by the threat of Germany, and fully rec- 
ognizing the need for national unity and mass armies ina 
future war, they combatted the divisive doctrines of class 
antagonism and brotherhood of workers in all lands of the 
international socialists of the Labor Party and urged that 
the national interest be considered above that of party and 
class. They worked to prove that the working class had an 
immediate interest in the extension of national power and 
that in the event of war the workers had more to lose than 
their chains. Unlike its continental counterparts — which 
were to develop into Nazism, Fascism, or Imperial Bol- 
shevism — British social imperialism was not expansionist 
and aggressive but defensive, nor was it overladen with as 
heavy a dose of racism or anti-parliamentarianism, al- 
though these elements were also present. 

To this writer’s knowledge, British social imperialism 
as such — in politics and theory — has not been previously 
treated. 221 pages. $2.76. Mic 56-1163 





MORAL PHILOSOPHERS IN NORTHERN SOCIETY: 
STUDIES OF ACADEMIC MEN AND 
PUBLIC AFFAIRS, 1830-1860 


(Publication No. 16,297) 


Francis Wilson Smith, Ph.D. 
Columbia University, 1955 


Throughout the antebellum period, academic moral 
philosophy in America was being transformed into moral 
theology. Its ethical premises were undergoing their widely 
accepted change from a sympathy with the moral pluralism, 
or relativism, of the American Enlightenment into a devo- 
tion to the theological monism of our Protestant Counter- 
Reformation. Revelation, or intuition, was gradually super- 
seding prudence as the chief criterion of moral judgments. 

One result of this change within the Protestant colleges 
and newer state universities was the philosophical shift 
within the moral philosophy textbooks. William Paley’s 
theological utilitarianism and Lockian sensationalism were 
gradually deserted for a systematic moral “science” built 
upon the intuitive Scottish Common Sense philosophy. 

Paley and the Scottish philosophers had a common heritage 
in eighteenth century British rationalism, but the Scottish 
emphasis upon an innate moral faculty was what made all 
the difference to clerical academicians who taught the 
moral philosophy courses. An intuitive ethics proved con- 
genial to the revealing nature of Protestant evangelicalism. 

Although this meant an abandonment of Paleyan episte- 
mology, there was no refutation of the Paleyan concern for 
secular problems. The availability, the clarity, and the 
encyclopedic nature of Paley’s Principles of Moral and 
Political Philosophy gave the moral philosopher his most 
useful and comprehensive survey of eighteenth century 
social thought when forces outside the colleges were com- 
pelling him to surrender his ideal of universal knowledge 
for utilitarian studies. When moral philosophy was break- 
ing up into the modern social sciences, he kept Paley’s 
storehouse of secular learning, but he discarded its pru- 
dential bias. Hereafter the moral philosopher tended to 
judge public affairs from a sectarian standpoint. This 
deference to American pietism gave him moral assurance 
regarding the righteousness of reforms, while .it separated 
him from a kind of social prudence and intellectual detach- 
ment in the face of the cultural barbarism of the 1850’s. 
Doubtless, there was a pragmatism and an eclecticism in 
his changing ethical commitment that served him well. A 
useful Scottish philosophy took the place of Paleyan utili- 
tarianism. The moral sense theory gave him the Protestant 
traditionalism, the idealism, he longed for; it strengthened 
his sympathies for the humanitarian crusades of his day, 
upon which he embarked optimistically, with the exception 
of abolition which was slow to claim most of the moral 
philosophers. 

In their activities outside the academy, the moral phi- 
losophers were concerned primarily with the problems of 
the individual in society. This concern brought some sig- 
nificant results. From the standpoint of practicality and 
of greater middle class opportunities, the Whiggish efforts 
for educational reform and economic progress on the part 
of Francis Wayland in Providence and Charles B. Haddock 
in New Hampshire were indeed fruitful. Francis Lieber’s 
investigations in the embryonic social sciences and his 
interest in prison reform point to a partially Kantian moral 
philosophy with individualist and middle class social ideals. 
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And the Unitarian moral philosophy of Harvard’s James 
Walker, who refused to participate in political matters, 
illustrates the difficult intellectual position of a scholarly 
clergyman and college president whose social and institu- 
tional prestige make him a symbol of the dilemma in public 
ethics faced by middle class Unitarians. 

The search for moral order by the moral philosophers, 





the foundation for their conservatism, exhibits their in- 
tellectual predicament. As community leaders and clergy- 
men, they were called upon to interpret, in theologically 
satisfying terms, a disorderly society for Americans who 
were caught up in the pervasive mood of Protestant roman- 
ticism. But as academic conservers of the Enlightenment, 
they were nearly helpless. 

298 pages. $3.73. Mic 56-1164 
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THE DECOMPOSITION OF LARD AND 
OTHER FATS IN DEEP FAT FRYING 


(Publication No. 16,144) 


Marian Bennion, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Flora Hanning 


In cognizance of commercial developments in the 
processing of fats and oils for consumer use, there was 
need to re-evaluate the deep fat frying process and investi- 
gate changes involved and decomposition substances pro- 
duced in small scale frying, reproducing conditions likely 
to be found in the home kitchen. This investigation in- 
cluded comparisons of changes in lards of various types, 
in vegetable oils, and in combination shortenings, when 
French-fried potatoes or a fritter-type batter were fried 
in a household type electric fryer. The potatoes were 
fried in 500 gram lots to a total of 9 kilograms or, in some 
experiments, 16.5 kilograms. The fritter-type batter con- 
tained all-purpose flour, sugar, tartrate baking powder, 
and salt, sifted together, and added to an egg and milk 
mixture, and was prepared in individually mixed batches. 
Each batch weighed 410 grams and a total of 20 batches 
was fried in each fat tested. 

The frying performance of the following fats, as meas- 
ured by changes in chemical and physical constants, was 
Studied: steam rendered lard, with and without added anti- 
oxidants, a low temperature, continuous process rendered 
lard, with and without added antioxidants or monoglycer- 
ides, two combination shortenings containing rearranged or 
“molecular-modified” lard, cottonseed and peanut oils. 

Fat samples were taken at intervals during the frying 
periods for analyses done by published methods. 





The frying of fritter batter caused a greater degree of 
decomposition of the frying fats than potatoes as shown by 
a more pronounced increase in free fatty acids and de- 
crease in smoke point. Peroxide values remained at lower 
levels with the frying of batter. Iodine and saponification 
numbers were little affected in any case. When baking 
powder was Omitted from the batter, the changes in fat 
constants were less marked. 

The addition of monoglycerides to lard immediately 
lowered the smoke point, but this tended to increase 
slightly with the frying of potatoes. Fat absorption was not 
influenced by the added monoglycerides, but was affected 
by the type of batter being fried. 

Lard rendered by a continuous process, as compared 
to a steam rendered lard, maintained a higher smoke point 
and lower free fatty acid content with the frying of potatoes 
or fritters. The addition of an antioxidant exerted a very 
slight effect on reducing acidity and peroxide numbers and 
maintaining higher smoke points. Trends of increased 
acidity and lowered smoke points and peroxide values when 
frying fritters were similar for all fats tested. 

Taste panel judges did not consistently distinguish be- 
tween fritters fried in fresh or greatly used fats or among 
fritters fried in various types of fats. Qualitative tests on 
the volatile substances produced during frying indicated 
that acidic and aldehydic components were present. 

Darkening of the fats was greater when frying fritters 
than potatoes. Color changes in lards used for frying 
fritters, measured with the Hunter Color Difference Meter, 
were very pronounced and varied according to the composi- 
tion of the flour mixture fried. Batters without baking 
powder caused the least amount of darkening but showed 
greater increases in yellow than other batter modifications. 
Color changes of lards and combination shortenings were 
similar when the same type of fritter was fried. 
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This study is based on a stratified random sample of 
1659 Wisconsin rural farm families. It offers for the first 
time a statewide picture of the availability of communica- 
tions media to such families and describes the families THE ROSENBERG CASE IN FOUR SELECTED 
reached by these media in terms of area, education, age, FRENCH AND ITALIAN DAILY NEWSPAPERS 
income, tenure status, size of farm and size of dairy herd. oe 

The media considered are: daily and weekly newspa- (Publication No. 16,127) 
pers, farm magazines, all other magazines, radio and Frank James Price, Ph.D. 
television. State University of Iowa, 1956 

The audiences of individual magazines are described. 

Most families read at least one farm magazine (51 per Chairman: Associate Professor William E. Porter 
cent read three or more), but only 41 per cent of rural 
families listed any non-farm magazine as “read regularly.” This study presents, largely through expository analysis, 
No single magazine of this group was read by more than a consideration of techniques employed by two French and 
eight per cent of the farm families in this survey. This two Italian daily newspapers in presenting to their readers 
would seem to be good evidence that the mass media of the case of Julius and Ethel Rosenberg. 
general interest are not an effective or economical way of The Rosenbergs were tried, found guilty of conspiracy 
reaching the farm audience. to commit espionage on behalf of the Soviet Union, and were 

Nevertheless, reading of “other” magazines may be a sentenced to death in April, 1951. Many appeals of their 
good measure of general interest in reading. Nearly every- sentence were made before they were electrocuted in Sing 
one takes a farm magazine, which is inexpensive and pro- Sing prison on June 19, 1953. Before the Rosenbergs died, 
vides information aimed directly at the farm family. But their case became a subject of intense interest abroad, 
subscribing to a non-farm magazine, which is generally especially in France and Italy. The press of these two 
more expensive and not aimed at the farm family, is prob- countries played a leading role in the presentation of news 
ably a good indication of a general interest in reading and opinion about Rosenberg case developments. 

(although in a few cases it simply indicates an interest in Of the four papers in this study, two were the official 
a special field covered by the magazine). The correlation organs of the Communist Parties of France and Italy, which 
of taking any non-farm magazine with income and education Saw in the Rosenberg case an opportunity to make propa- 
is very strong. ganda against the United States. The other two papers were 

Information gained from the study of the audiences of selected as the leading papers of France and Italy. 
these farm and non-farm magazines was used to build a The Communist papers were 1l’Humanité of Paris, France, 
simple model for classifying families as to intensity of and l’Unita of Milan, Italy. The non-Communist papers were 
interest in reading. Farm families are divided into four Le Monde of Paris and the Corriere della Sera of Milan. 
groups: avid readers (34%), farm interest only (43%), Reading of microfilmed copies of the papers began with the 
“other” interest only (6%), and non-readers (17%). Most issues of July 17, 1950, (the day Julius Rosenberg was 
of the differences among readers by education and income arrested) and ended with June 30, 1953, after the echoes of 
are accounted for by the avid readers and the non-readers. the Rosenbergs’ execution had begun dying. 

Two rather consistent patterns of media use emerged Measurements were made of Rosenberg material in the 
in this study: four papers, in column inches and by word count. The 

1. Almost every magazine correlates with almost highly repetitious Rosenberg material in the Communist 
every other magazine; hence a person who reads any given papers was analyzed for thematic content. An analysis 
magazine has a better-than-average probability of reading was made of the thematic content of the relatively non- 
any Other magazine specified. repetitious non-Communist papers. Rosenberg pictorial 

2. This correlation is particularly marked among matter was measured and classified. 
magazines of the same type; the reading of a magazine Three distinct approaches to the Rosenberg case were 
such as Look, for example, has a strong positive apparent among the four papers. 
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L’Humanité and l’Unita, the Communist papers, ex- 
ploited the case principally for the propaganda advantages 
it offered. By selection and by distortion, the Communist 
papers attempted to make it appear that the Rosenbergs 
were innocent and that they were being persecuted for a 
variety of reasons. 

The Corriere della Sera, the non-Communist Italian 
paper, maintained detachment throughout its presentation 
of the case, which it reported in straight news stories and 
in several recapitulations which did not contain the re- 
porters’ expressions of opinion about fairness or unfairness 
in the American administration of justice in the case. 

Le Monde at first presented only news stories about 
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LANGUAGE AND LITERATURE, GENERAL 


THE CAUSTIC MUSE: A STUDY IN 
SEVENTEENTH-CENTURY VERSE SATIRE 


(Publication No. 16,275) 


David Krause Cornelius, Ph.D. 
Columbia University, 1956 


This is an attempt to explain the changes in the theory 
and practice of verse satire that occurred between the 
time of the Elizabethan formal satirists and that of Dryden. 
The author proceeds from the assumption that satire is 
essentially an attempt to destroy, and regards as funda- 
mental to the change in satiric method the marked increase 
in the use of the comic as an implement of destruction. 

The study emphasizes the importance of the pose, or 
mask, adopted by the satirist in determining the methods 
at his disposal. Accepting Bergson’s theory of laughter as 
a coercive social gesture, the author maintains that the 
asocial satiric poses adopted by the Elizabethan and Jaco- 
bean formal satirists precluded the development of mature 
comic techniques, and committed them to invective and 
denunciation. He further suggests that the method of in- 
dignant denunciation was encouraged by the religious ori- 
entation of this body of satire, and that the growth of ra- 
tionalism in the later years of the seventeenth century 
fostered a tendency to treat anti-social conduct as “folly” 
rather than as “sin,” with a corresponding change in satiric 
method. 

The author sees the comic method flowering in the sat- 
ire of John Cleveland and Samuel Butler. He is concerned 
to disassociate Cleveland from the tradition of the railing 
formal satirists, and to emphasize his use of comic de- 
vices, including burlesque. Cleveland’s use of the conceit 
is analyzed in an effort to show that his satiric style rep- 
resents a simple inversion of the style of his lyrics, and 
that a considerable comic element inheres in both genres. 
Cleveland’s satiric method is regarded as largely a result 
of the fact that he wrote satire as a metaphysical poet, and 
in the decadence of the metaphysical tradition, adopted the 
pose of the Man of Wit. 

In an effort to determine the satiric milieu in which 








the Rosenbergs. It changed its approach in December, 
1952, with publication of a commentary calling into ques- 
tion both the trial procedure and the sentence passed in 
the case. Thereafter, Le Monde became increasingly 
critical of American justice as it was reflected in the 
Rosenberg case. Le Monde editorialists and contributors 
appeared to have been misled by misinformation sent 
abroad and by “new evidence” injected into the case by 
some of the Rosenberg defenders in the United States. Ac- 
ceptance of some of this misinformation led Le Monde 
editorialists into purportedly factual assertions which had 
no basis in fact. 602 pages. $7.53. Mic 56-1167 
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Hudibras was composed, the author discusses the parodic 
and burlesque forms that constitute a large proportion of 
the contemporaneous satire collected in the “Rump” vol- 
umes. Butler’s choice of burlesque is partially explained 
in the light of his own comments on the superiority of 

mirth to anger as a satiric attitude, and this view is set in 
relation to the increasing body of Restoration opinion favor- 
ing comic satire. An effort is made to analyze some of 
Butler’s characteristic comic devices, and to explain the 
implications of his burlesque of the metaphysical idiom. 

The author maintains that the efflorescence of “Advice- 
to-a-Painter” poems and other experimental forms, follow- 
ing the Restoration, represents an attempt to elevate satire, 
endowing a genre long considered sub-literary with a form 
and style commensurate to the significant role that it was 
accorded. He sees the prolific family of “Vision” satire, 
which combined a lofty tone with a dramatic framework, 
reaching a dead-end in John Oldham’s Satires On the Jesuits. 
The “Advice-to-a-Painter” poems, which constitute an 
attempt to combine the comic method of the Restoration 
lampoon with the majesty of the heroic-poem, represent a 
vigorous cultivation of the mock-heroic genre that antici- 
pates Dryden’s MacFlecknoe. 

In his concluding chapter the author draws together 
evidence from Restoration and eighteenth-century satiric 
criticism to support his contention that at the end of the 
period considered in the study the qualities demanded of 
satire were virtually antithetical to those cultivated by the 
Elizabethan and Jacobean formal satirists, and that satire 
had achieved in fact, and sometimes in theory, the domi- 
nant role long accorded to the epic. 

185 pages. $2.31. Mic 56-1168 
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SWINBURNE’S ELEMENTAL IMAGERY 
(Publication No. 16,196) 


John Milstead, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Associate Professor Carl R. Woodring 


Swinburne’s use of elemental imagery provides a logical 
and consistent center from which to make a study of his 
poetry. Images based upon the elements, especially earth, 
fire, and water, appear throughout his poetry prominently, 
except in the non-classical tragedies, and investigation of 
the imagery reveals a more significant integration in his 
poetry than might be suspected. 

Since one meaning of the term image implies that cer- 
tain words and phrases, in some way, represent sensory 
impressions, it is important to establish the validity of 
using the word in relation to Swinburne. To help establish 
this background one may draw on the evidence that Swin- 
burne’s reaction to physical stimuli was definitely intense. 
Then, an analysis can be made of Swinburne’s power of 
creating vivid images. 

Next the imagery may be considered as metaphoric and 
symbolic language. Since Swinburne used elemental im- 
agery with special appropriateness in expressing his 
thought, considerable attention must be given to summariz- 
ing his general ideas that are relevant to the imagery. 
Examination of the imagery reveals that the old problem 
of change runs as a kind of unifying theme throughout all 
periods of his poetry. Swinburne’s imagery, especially 
that relating to geological processes, shows that he was 
very much aware that change has two aspects, the con- 
structive and the destructive. His poems reflect either 
defiance of the destructive forces, acceptance of their 
power in a resigned fatalism and his own cosmic pessi- 
mism, or a hopeful transcendence of them by the soul of 
man as it achieves the ideals of freedom, love, and truth. 
After examining the ideological background, one may ana- 
lyze the metaphors and symbols carried by the elemental 
imagery. His metaphors and symbols often have a breadth 
and dignity largely attributable to the ancient elements on 
which they are based. 

Another aspect of Swinburne’s elemental imagery re- 
flects man’s emotional response to the elements. It turns 
out that man’s experience — or Swinburne’s, at any rate — 
takes two general forms. In one form, man’s dominating 
soul projects itself into the elements in figures of speech 
that retain a sense of human conduct and values. In con- 
trast, the other form of man’s response reduces his im- 
portance. When reflecting this response, Swinburne’s 
poetry sometimes launches into the unknown. At such. 
times the human spirit finds in the ways of nature a power 
greater than its own. In terms of the imagery, the search 
into the relationship between man and nature turns from 
the active projection and expansion of man’s spirit toa 
spiritually receptive mood in which the unknown seems to 
be experienced through contact with the elements. Then 
the elements take on greater significance in their own 
right and in their capacity of bodying forth an immanent 
inspiration or peace or force. 

Finally, four of Swinburne’s major poems — “Laus 
Veneris,” “The Triumph of Time,” Atalanta in Calydon, 
and Erechtheus — show very well his use of thematic im- 
agery, i.e., that elemental imagery which contributes to 











the structural and thematic development of the poems. The 
first three of these poems contain imagery suggesting 
themes of sterility and fertility by means of present or 
implied images and symbols. A major part of the struggle 
against fate, as seen in these earlier poems, involves the 
tragedy of spiritual sterility, related through the imagery 
to a failure to realize a normal productivity. Erechtheus, 
with its carefully intellectualized purpose, is Swinburne’s 
fullest presentation of his ideal that man transcends the 
destructive powers of time and change. 

339 pages. $4.24. Mic 56-1169 
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TRADITIONS OF THE LIFE OF AESOP 
(Publication No. 15,720) 


Cordelia Margaret Birch, Ph.D. 
Washington University, 1955 


Chairman: Phillip H. De Lacy 


The biography of Aesop, “one of the genuinely popular 
books ...from ancient times,” has four extant versions, 
three in Greek and one in Latin, which doubtless reveal 
the quality of the common archetype through their similar- 
ities and disparities. In studying this as a type of litera- 
ture fusion of these bulkier, less enlightening accounts 
with briefer, scattered, but more credible traditions from 
other sources creates the fullest obtainable picture, not of 
the actual life of Aesop, but of the popular traditions about 
him, inasmuch as determining authenticity is out of the 
question. Against this background it appears that like 
other ancient biographies the popular Life fails to give a 
complete, authentic record, being restricted mostly to 
puerile narration of pranks which Aesop played when a 
slave and his later experiences whereas brief notices from 
various authors and short vitae together furnish a sketch 
of the date and place of his birth, his nationality, the cir- 
cumstances of his death, and his reputation as a fabulist. 
Moreover, because the longer biographies are nearly ona 
par in length, content and sequence of events, and childish 
style, a comparison of them discloses what facts the arche- 
type must have given and whether it was written as puer- 
ilely as one suspects. Repetition of the names “Aesop” 
and “Xanthos” and of verbs of saying are so annaying that 
after a digest and discussion of the life of Aesop the study 
converges on proper words in the eight vitae, including 
Suidas and the short and long Lives, then becomes even 


more restricted when sections 25-27 and 77-80 of the four 


texts are collated in parallel columns and later their usages 
of verbs are examined. Perry’s “Varietas Lectionis in 
Vita W” aids in scrutinizing the texts, and lists and tables 
with analyses help in the study of proper words and of 
verbs. There is a short conclusion. In the appendix is a 
table dividing Pl to conform to sections which Perry uses 
for the other vitae. The bibliography has specific refer- 
ences to sources and cross references to Perry, Aesopica, 
beyond ordinary bibliographical information. 

Approaches to the Life from these angles prevent the 
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belief that any version shows much superiority over its 
fellows or can be linked with a particular one of the other 
three. Yet Pl is better than the others morally, gramma- 
tically, and stylistically, and Lo the poorest with its detail 
in obscene passages, misspellings, strange words, and 
monotonous, puerile presentation of material. W must 
have been blindly edited since many of its episodes suffer 
from lack of motivation and several offensive passages 
remain. It has many more words not recognized by a 
standard Greek dictionary and less finish of style than Pl 
has. Obviously G is an older and an unexpurgated edition 
with the faults that W has to judge by morals, vocabulary, 
and style, but G and W have more sparkle as the result of 
more direct discourse. All are childishly written with 
little skill either of characterization or of story-telling. 
Nevertheless, although no vita depends directly on any 
other, similarity of length, content and sequence of events 
proves that all of them descended from a common arche- 
type. 

Certain linguistic and literary features of the biograph- 
ical tradition of the four Lives are discussed. In the study 
of verbs the distinction between conversational and nar- 
rative passages helps to show that the small amount of 
narrative and the unusually brief formulas introducing 
direct address suggest that the vitae may belong to a stage 
of literature between drama — homely comedy — and 
narrative. Conversation is the most successful stylistic 
device of the biographies, and it makes the tale move 
briskly. 239 pages. $2.99. Mic 56-1170 
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LINGUISTICS 


APO KOINOU AND ALLIED CONSTRUCTIONS 
IN MIDDLE ENGLISH 
(Publication No. 16,031) 


Niel Klendenon Snortum, Ph.D. 
Stanford University, 1956 





The term apo koinou, “upon a common (member),” is 
generally applied to constructions in which one word does 
double duty. In the hypothetical sentence “I have to call 
the children are riding their bicycles home,” the under- 
lined words operate both as object of call and subject of 
are riding, and thus the children is said to be used apo 
koinou. So it is with the following example from Middle 
English: 

Quhich knowyth that no lovare dare withstonde 
Quhat love hyme chargit he mot tak one honde 
Lancelot of the Laik, 1. 187 
“No lover dares withstand what love orders him” and “he 
must take in hand what love orders him”; the underlined 
noun clause is taken with both principal elauses, and the 
construction is apo koinou. 

In the past, constructions have been termed apo koinou 
which are not all of uniform type. Several important 
treatments agree in distinguishing apo koinou from con- 
structions with one connected element subordinate, e.g., 
“I know a man you should meet.” (For the latter 





























construction I adopt Jespersen’s term “contact clause. ”) 
But from a review of previous treatments it was clear that 
any a priori definition of apo koinou would necessitate an 
arbitrary choice among conflicting theories, and a descrip 
tive method seemed a better alternative. 

To serve as a hypothesis, certain broad, provisional 
definitions were adopted, based chiefly on divergence from 
other common sentence types. Examples that fit these 
definitions were collected from Middle English, and ana- 
lyzed for their structural and contextual characteristics. 
The major types of constructions were then sorted by 
period, literary form, and dialect, and inferences were 
made from the frequency of their occurrence in each cate- 
gory. 

The most fundamental result of the study is a body of 
490 examples of pivotal constructions (my term for con- 
structions in which one word does double duty with no dis- 
tinction as to which element is subordinate, if any); these 
examples delineate and describe the pivotal construction 
in Middle English. No descriptive criteria were found to 
distinguish absolutely between the contact clause and apo 
koinou, although the terms have a relative usefulness. Apo 
koinou was found not to decrease throughout the Middle 
English period, and was found more commonly in allitera- 
tive verse than other forms. Contact clauses, on the other 
hand, were less common in alliterative verse and complex 
forms, and more common in the Northern dialects than in 
the Midland and Southern. 

It is expected that this study will provide help for the 
reader of Middle English by calling attention to the rela- 
tively frequent set of pivotal constructions which are not 
seldom misread, even by editors. It is noted that apo 
koinou seems particularly adapted to use in alliterative 
verse, and that any decline in the use of that construction 
may be due to decline in the use of this verse form rather 
than any linguistic drift. It is indicated, finally, that the 
occurrence of contact clauses follows linguistic boundaries 
to some extent, and that the prominence of that construction 
in areas where Danish influence was greatest may support 
Jespersen’s theory about the influence of a similar Danish 
construction on English. 189 pages. $2.36. Mic 56-1171 
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LITERATURE AND THE PRESS: A CRITICAL VIEW 
OF MODERN JOURNALISM, THE MECHANIZATION 
OF PRINTING, AND THEIR RELATION 
TO ENGLISH LITERATURE 


(Publication No. 15,736) 


Louis Dudek, Ph.D. 
Columbia University, 1955 


The book gives an account of the mechanization of 
printing in England since 1800, describes the growth of 
journalism, periodical and book publishing, and interprets 
critically their relation to literature and the profession of 
letters. 

The opening chapter introduces the subject in general 
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terms, placing the problem of literature within its larger 
setting, of industrial change, urbanization, democracy, 
population growth, widening education and literacy. 

Chapters II and III describe the coming of the Industrial 
Revolution in the printing trade — the iron press with its 
improvements, and the steam-powered press; then the 
characteristics, and the literary and social relations, of 
English newspapers before 1837. Gradually elementary 
education and political pressures break down the restric- 
tion of newspapers to a narrow segment of society. The 
Stamp Tax is reduced, making possible cheap newspapers. 

Chapter IV deals with paper-making machines. An 
astonishing growth of newspapers follows the development 
of huge web-perfecting presses and paper machines, bring- 
ing changes (Ch. V) in the character of newspapers, and 
radical and popular papers in great variety. Superior 
middle-class newspapers, however, make the mid-century 
the high-point of English journalism. 

With the growth of industrial society and the expansion 


of printing, commercial opportunities and standards assume 


a predominant role. Men like Dickens and Thackeray work 


for newspapers; journalism and publishing can be extremely 


profitable to authors; but the predominance of money and 
business values emerges. After 1850, contacts between 
journalism and literature diminish and become less fruit- 
ful. 

The period of the great quarterlies in periodical pub- 
lishing is treated in Chapter VI. The following chapter 
deals with electrotyping, stereotyping, and inventions in 
picture reproduction, preparing the way for popular peri- 
odicals. A new order of periodicals appears after 1830 
(Ch. VIII). Educational working-class papers make an ef- 
fort to guide the new reading public. Other magazines 
specialize in amusement, providing fiction in great quantity. 
Specialization appears in periodicals, concurrently with a 
superficial generalization in the popular magazines. Lit- 
erary magazines and weekly journals flourish and then 
decline. The great popularizers arrive: Newnes, Stead, 
Harmsworth. 

A similar pattern of mass popularization takes place 
in newspapers. American journalism anticipates the Brit- 
ish at many points (Ch. IX). A divorce occurs between 
literature and the newspaper. 

The “little reviews” or magazines of literary minorities 
arise in reaction to the conditions described (Ch. X). Their 
history and importance for literature are discussed. The 
predicament of books (Ch. XI) seems less critical than that 
of periodicals and newspapers, but expansion and the pres- 
sures of trade follow the general course of other printed 
forms. The printing revolution sets up quantity and busi- 
ness volume as measures of books. Popular, non-popular, 
and mixed standards produce confusion in criticism. 

The writer in the new society is seen at close quarters 
in Chapters XII, XII, and XIV. Three major Victorians — 
Dickens, Thackeray, and Carlyle — illustrate the new rela- 
tions of the publishing trade to literature. Dickens exem- 
plifies a writer of spectacular genius yielding to the lure of 
profit and mass appeal, producing a contradiction between 
his work and life. Thackeray, of more limited inspiration, 
piesents a writer forced by money to produce beyond his 
capacity. Carlyle is the classic case of a writer of stub- 
born integrity, fully aware of the problems of modern 
society, commerce, and literature. His condemnation of 
the literary trade, and his rejection of “mechanism”, of 
laissez-faire, and of democracy, are interpreted. 





The Epilogue touches on the present situation in printing 
and publishing. The dark side suggest the possible disap- 
pearance of the book from our culture, as predicted by 
Spengler and others. But there may be Signs of construc- 
tive reaction, in publishing, in industry, and in education. 

The Bibliography is classified by subject-matter. 

411 pages. $5.14. Mic 56-1172 


POPE AND THE STAGE 
(Publication No. 16,280) 


Malcolm Goldstein, Ph.D. 
Columbia University, 1955 


Throughout his career Alexander Pope maintained en- 
thusiasm for the stage. Naturally curious about theatrical 
activity, he had a large acquaintance among playwrights, 
actors, and managers, and through his familiarity with 
them he came to understand, if not always to respect, their 
professional goals. So wide was his knowledge, in fact, 
that almost none of his major poems is without an allusion 
to the drama or to theatrical conventions and personnel. 

The first chapter of this study describes Pope’s few 
attempts to write for the stage. In 1713, when he supplied 
the prologue to Joseph Addison’s Cato, words of his compo- 
sition were first spoken in a London theatre. Although as 
a boy he had written tragedy for school performances and 
early in his career had heard suggestions from his friends 
that he write for the stage, not until the Scriblerus Club 
was founded did he make a serious attempt to create dra- 
matic dialogue. In 1715 John Gay, his fellow-Scriblerian, 
persuaded him to collaborate on The What D’ye Call It, and 
in 1717 he joined Gay and Arbuthnot in writing Three Hours 
after Marriage. These works and four more prologues and 
epilogues (including the prologue to Three Hours) were the 
most significant manifestations of his theatrical interest. 
While it is true that they take up a very small place in his 
canon, the contentions which followed them gave him an 
unforgettable experience of the difficulties which a play- 
wright frequently must face. 

A detailed report of the uses to which Pope put his new 
knowledge occupies the second and third chapters. His 
reputation as both poet and critic established, he was con- 
stantly approached by ambitious dramatists. In the 1720’s 
he read and commented on plays by John Hughes, Elijah 
Fenton, and David Lewis, and in the following decade, when 
he developed an interest in political affairs, he read the 
anti-Walpole tragedies of David Mallet, James Thomson, 
Aaron Hill and Thomas Whincop, and two light pieces by 
Robert Dodsley. Often he was able to place these works 
with the managers. 

Pope’s relations with other playwrights and his views 
on actors, managers, and theatrical audiences are ex- 
plored in the fourth, fifth, and sixth chapters, with special 
attention to his feuds with Lewis Theobald and Colley Cib- 
ber. An analysis of his remarks in the Peri Bathous, the 
Dunciad, and the other satires reveals that his frequent 
quarrels with playwrights and managers originated in his 
contempt for their complacent neglect of art in favor of 
such anti-intellectual entertainments as pantomime. Other 
sources of indignation were the slovenly morals of many 
actors and the willingness of the audience to support the 
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frivolous shows which were crowding serious drama off 
the stage. 

Whereas the material in the central section of the study 
is primarily (but not exclusively) historical, the final chap- 
ters return to Pope’s own writing. The seventh chapter 
investigates the influence of the stage on Pope’s poetry, 
mainly in the early narrative and descriptive poems. The 
eight chapter, which concludes the study, attempts to es- 
tablish Pope’s position as a critic of the drama. His ran- 
dom remarks in both poetry and prose give evidence that 
Pope was a consistent but unoriginal critic. Though aware 
of new forces in the theatre, he was hesitant to praise any 
work which departed from the conventional neo-classical 
pattern, with its strict adherence to the unities of time, 
place, and action, for, according to his belief, no plays 
constructed on other principles could increase or even 
engage the intellectual faculties of the audience. 

232 pages. $2.90. Mic 56-1173 


SHAKESPEARE IN HUNGARY: A HISTORY OF 
THE TRANSLATION, PRESENTATION, AND 
RECEPTION OF SHAKESPEARE’S DRAMAS 

IN HUNGARY, 1785-1878 


(Publication No. 16,287) 


Thomas Raymond Mark, Ph.D. 
Columbia University, 1955 


The first phase in the history of Hungarian Shakespeare 
translation began with the literary revival of the 1780’s. 

In 1790 Francis Kazinczy published his translation of Ham- 
let, the first Hungarian translation of a complete Shake- 
Spearian drama. 

Between 1790 and 1837 nine Shakespearian plays were 
rendered into Hungarian. With the exception of Débrentei’s 
Macbeth (1830), all the Hungarian translations were based 
upon German prose adaptations that had proved popular in 
Germany and Austria. The translators were largely ama- 
teurs who wished to provide Hungarian itinerant actors 
with plays having popular appeal. These German prose 
adaptations were often subjected to further “adaptation” 
by Hungarian translators and actors, with the result that 
audiences often saw and heard a greatly distorted Shake- 
speare. 

The establishment of the National Theater at Pest in 
1837 improved the quality of Shakespearian translations; 
new translations, some of them in verse, were made for 
the first time from the original English. The translators, 
mostly actors and minor writers, generally remained 
faithful to plot, leaving alterations and omissions to direc- 
tors. Their work was written for the entertainment of 
theater-goers, not for the scrutiny of literary critics. 

The National Theater presented Shakespeare’s plays 
whenever possible. Convinced that Shakespeare would 
help raise Hungarian drama from the level of daily enter- 
tainment to that of high art, the actors devoted their benefit 
performances to Shakespearian drama. The critics of the 
day also considered Shakespeare a major cultural force in 
Hungarian life. They encouraged the frequent presentation 
of his plays, maintaining that Shakespeare provided a 
model of excellence for Hungarian dramatists and rigorous 
schooling for Hungarian players. 














Concern for Hungarian culture motivated the literary 
translations that appeared in the 1840’s. VoOrosmarty 
wrote his Julius Caesar, the first artistic Hungarian trans- 
lation of Shakespeare, to raise the level of the translations 
then current on the stage. In 1845 the eighteen-year-old 
Emilia Lemouton published five Shakespearian translations 
in order to vindicate her country’s cultural honor and to 
educate her people. In 1847 Hungary’s three great poets, 
Virdésmarty, Pet6fi, and Arany, formed a triumvirate, 
their purpose being to give their country accurate, poetic 
versions of Shakespeare’s works. The Revolution of 1848 
and Petofi’s subsequent death in 1849, prevented the com- 
pletion of the project. 

During the decade that followed the Revolution of 1848 
Shakespeare served Only the needs of the mundane stage; 
Only occasionally did a critic point to the educational value 
of his plays. But in 1858, when Anastasius Tomori offered 
a subsidy for translation of the complete works, Shake- 
speare’s cultural significance was reaffirmed. In 1860 the 
Kisfaludy Society, Hungary’s leading literary organization, 
took over the task begun by Tomori. Under the editorship 
of Arany, Hungary’s great classicist, the Society completed 
its edition of Shakespeare’s complete works in 1878, thus 
concluding the first period in the history of Hungarian 
Shakespeare translation. 354 pages. $4.43. Mic 56-1174 





DAS EPISCHE WERK REGINA ULLMANNS 
(Publication No. 16,257) 


Gertrud Eva Merkel, Ph.D. 
Cornell University, 1956 


This study provides an analytical survey of the prose 
fiction of the Swiss writer Regina Ullmann (1884- ). 
Regina Ullmann’s work is not extensive: it consists of 
some 65 stories published in several collections, one vol- 
ume of poetry, and one drama. Although she is not one of 
the best known or most widely read among contemporary 
authors, she has yet received the praise of critics of dis- 
tinction such as R. M. Rilke and R. Kassner. It is curious 
that she has not yet been paid adequate critical attention. 
The present study offers a preliminary contribution towards 
a full critical appraisal. Since Regina Ullmann’s prose 
fiction represents the most important part of her achieve- 
ment, the following discussion is focussed upon her narra- 
tive art. 

An introductory chapter gives a short biographical 
sketch, a general characterization of the personality of 
Regina Ullmann, and a survey of the issues raised in her 
work and by it. An account of her artistic “world”, the 
setting of her stories, and a description of her characters 
leads to a more detailed formal analysis of her writing. 

This consists of a consideration of the following ele- 
ments: 
1) Recurring narrative motifs, and their crystallization 
in typical and symbolic situations. 
2) The uses of time and space as elements of plot and 
narrative structure. 
3) Specific aspects of narrative technique: 

a) Metaphors, images, comparisons. 

b) Reflective comments. 
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c) The use of names, titles, etc. 

More general elements of narrative technique. 

a) Role and function of the narrator; relationship be- 
tween narrator and his related world; relationship 
between narrator and reader. 

b) Rendering of figures by means of direct and indirect 
characterization. 

c) Preference for ‘pictorial’ representation. 

d) The ‘mood’ of the stories. 

Analysis of language. Speech gestures. 

a) Imagery. 

b) Adjectives, nouns, verbs, etc. 

c) Range of speech: dialect and archaic idiom. 

d) Syntactical devices; forms of sentence; word order, 
etc. 

A form analysis of Regina Ullmann’s work reveals that 
all elements discussed emerge as integral parts of aunified 
structure of purpose. The central intention is to present aco- 
herent view of life and to illuminate its resources, and its 
effects upon the human being. Regina Ullmann describes 
relatively simple characters whose experiences are made 
to reveal to them an almost mythical meaning of life. Al- 
though most of her stories offer a realistic surface, they 
are in essential respects ‘unrealistic’ and aim at convey- 
ing not particular but symbolic meanings. All situations 
or characters transcend their individual nature and assume 
symbolic validity. The themes of Regina Ullmann’s fiction 
can thus be defined as reflecting basic human situations 
and the interplay of life and a transcendental order. 

So as to establish Regina Ullmann’s position in the 
tradition of German literary history, a final chapter of this 
study draws attention to features she has in common with 
other European writers such as Gotthelf, Keller, or Stifter 
and Rilke, Maeterlinck or Carossa. Although she must not 
in a limiting sense be described as a ‘Heimatdichterin’, 
her writing is yet rooted in the cultural orbit of Alemannic 
and Bavarian life; although she is a devout Catholic, her 
work is in no sense parochial. Her significant contribution 
to the development of modern German fiction lies in her 
attempt to find symbolic forms with which she conveys an 
increasingly complex psychological sensibility (‘Verinner- 
lichung’) in a world yet determined by basically simple and 
archetypal forms of life. 


256 pages. $3.20. Mic 56-1175 
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(Publication No. 16,089) 


Gilbert Emory Mills, Ph.D. 
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The reputation, undeniably justified to some extent, 
which Voltaire has for being ever ready to use falsehood 
has cast doubt on the accuracy of the quotations which he 
continually uses as a basis for his arguments. The study 
was undertaken to show with exactness how faithfully he 
presents his quoted statements. 

In order to determine how carefully he reproduces his 
sources, some one hundred sixty Biblical and patristic 





passages which he quotes either directly or indirectly in 
the Dictionnaire philosophique, portatif of 1764 were com- 
pared with their sources and analyzed for any deviation 
from the original. This comparison of Voltaire’s state- 
ments with his source material not only shows the amount 
of variation but also gives an insight into his habits of 
thinking and method of writing. 

The results show that there are some, but very few, 
“quotations” which come up to modern standards of ac- 
curacy. Typically they are paraphrases in which Voltaire 
cuts through what is frequently a mass of verbiage, useless 
of course for purposes of effective argument, and, select- 
ing with a sure touch the essential ideas, presents them 
with a vividness which catches the reader’s attention. 

Of the quotations studied, 57 per cent are fundamentally 
accurate. In many of the inexact passages, the variation 
is inconsequential; in others, it is of but slight importance. 
In only 16 per cent of the cases studied is the discrepancy 
serious enough to warrant careful attention. 

An attempt at subjective evaluation indicates that 5 per 
cent of the total number of the passages considered have 
inaccuracies which may be due to carelessness; in 6 per 
cent the variation may be the result of Voltaire’s enthusi- 
astic manner of thinking; and in 15 per cent one finds the 
suggestion that he was drawing on his memory or back- 
ground of associated facts without checking his source. Of 
the total number, 12 per cent have discrepancies which 
give the impression of being deliberate. 

Examining carefully this group of deliberate variations, 
one would find it difficult to show definitely that there is 
in all of them an intention to deceive. In regard to only 
four quotations is it more than a surmise to think that Vol- 
taire willfully presented his material in such a way that it 
was not in essential conformity with his source, and in but 
one of these four is the evidence clear that such was his 
purpose. 

Percentages, however, are quite inadequate to shed any 
effective light on Voltaire’s habits of thinking and methods 
of writing. One must go to the passages themselves and 
make his own examination of the details. Such a study 
brings out the great number of times in the Portatif that 
Voltaire is essentially faithful to his sources, and high- 
lights, not his failures in this respect, but his successes. 

314 pages. $3.93. Mic 56-1176 





EDNA ST. VINCENT MILLAY: A CRITICAL STUDY 
OF HER POETRY IN ITS SOCIAL 
AND LITERARY MILIEU 


(Publication No. 15,799) 


Jean Morris Petitt, Ph.D. 
Vanderbilt University, 1955 


Supervisor: Professor Richmond C. Beatty 


Lyric poetry in twentieth century America before, 
during, and following the twenties, was a living literary 
movement, the evaluation of which can best be seen, not 
in a piecemeal study of an individual writer, but only when 
his writing, read possibly in subsequent anthologies, 
places him historically and psychologically among his 
predecessors and contemporaries. Such a perusal can 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





LANGUAGE AND LITERATURE 753 





show more than a poetry revolution in the fabulous era of 
the so-called American Renaissance — a verse-mad period 
— (1913-1929). It can show its fashion and its phases. It 
can reveal a background of contemporary song and, per- 
tinent to this study, it can give some idea of the work of 
Edna St. Vincent Millay during this decade and those which 
followed. 

During the twenties hundreds of authors were writing 
and publishing lyric poetry. The “Poetry Movement,” pro- 
claimed by the critics to have begun in 1912, was never 
clearly defined. There were trends toward the espousal 
of a cause, toward dreams of a revolution, toward descent 
from the ivory tower, toward a detached writing from the 
Unconscious, toward escapism, and toward acquiring a 
profound knowledge of the craft. Craftsmanship, the most 
marked trend, kept American poetry traditionally musical. 
Millay did her best poetry writing within it. 

A study of trends in lyric poetry show them to have 
stabilized by the end of 1916 into four classifications: the 
traditionalists, the social revolutionists, the Imagists and 
the experimentalists — all developed within a free-verse 
esthetic, except the traditionalists. From this literary 
environment, Edna St. Vincent Millay emerges a crafts- 
manlike traditionalist as lyric poet and dramatic poet of 
merit. 

This study is divided into two major parts, the first of 
which treats in two chapters the Literary and Social Milieu 
of American Literature from 1890 to 1912, a period of 
Edna St. Vincent Millay’s childhood to the year which 
marked the publication of “Renascence.” Chapter II, Ren- 
aissance in American Poetry?, is concerned with the 
fruitfulness and productivity in poetry of the period be- 
tween 1912 and 1929. The picture was one of changing per- 
ceptions —a shifting from one of satisfaction with all the 
old forms to a general dissatisfaction with them. 

The second major part, made up of Chapters III, IV, V, 
VI, and VII, considers the developing artistry of Edna St. 
Vincent Millay and gives a moderate and considerate criti- 
cal estimate which comes somewhere between the excesses 
of adulation and blame. 

Chapter III treats of her publications, Renascence and 
Other Poems, parts of The Princess Marries the Page, 
and parts of Second April along with the criticism and 
Millay’s attitudes as revealed in her letters. 

Chapter IV is a study of the atmosphere of Greenwich 
Village as it affected Millay’s life and writing during the 
years from 1917 to i923. The works considered are Aria 
da Capo, The Lamp and the Bell, the major portion of 
Second April, and A Few Figs from Thistles. The main 
conclusion of this study is that the legend of Millay as 
flouter of society in her life and writing was based upon 
small fact and much fiction. The Greenwich Village phase 
in Millay’s poetry is seen in the characteristics of espous- 
ing an unpopular cause, of maintaining conservatism in the 
midst of Bohemianism, of revolting against war through 
strong dramatic allegory, of recognizing the importance 
of communicating fresh personal feeling within technical 
formalism, of using free verse if she chose, and of ignor- 
ing all innovations in experimental esthetics. 

Chapters V, VI, and VII deal with Millay’s writing and 
characteristics from 1923 to the end of her writing — her 
Steepletop phase. They deal with a mature Millay as an 
admixture of the two earlier phases further developing 
into a writer of conviction, of honesty, of integrity, and of 
an abiding Christian sympathy. Millay’s later writings 



































show the artist unwilling to be caught in an atmosphere of 
human indifference. They show her in revolt against the 
death of Beauty in a world of materialism. Her poetic ex- 
pression achieved its highest statement and poetic com- 
mand in The King’s Henchman. Following this success, 
Millay’s efforts were, for a time, propaganda poetry —a 
writing which she never found satisfactory. In it she re- 
veals herself as an adept showman of sufficient gestures 
and attitudes and gives an adequate performance. 

In her natural lyrical medium, Millay persisted, in the 
midst of the New Criticism, to deplore the lack of harmony 
in the universe and to defy death in a world which insisted 
upon destroying itself. Her song mellowed with the years 
but remained capably craftsmanlike. The only time she 
ever really lost the song was in Conversation at Midnight 
and in her propaganda poetry. 

Chapter VIII is an evaluation of Millay’s position as 
lyrist and dramatic poet in American literature. It can be 
said that Edna St. Vincent Millay earned a higher acclaim 
as artist than she received from the literary critics and 
that she deserved the popularity she experienced in both 
the academic world and the world of the common reader 
for three decades. 364 pages. $4.55. Mic 56-1177 








AN INTRODUCTION TO THE CORRESPONDENCE 
OF CARLYLE AND EMERSON 


(Publication No. 16,295) 


Joseph Locke Slater, Ph.D. 
Columbia University, 1956 


This essay is intended to serve as an introduction toa 
new edition of the Carlyle-Emerson correspondence. It is 
mainly concerned with providing the supplementary infor - 
mation which the reader needs for the understanding and 
enjoyment of the letters, but it undertakes also to inter- 
pret and evaluate them as literature. 

Chapter I discusses the influence which Carlyle’s early 
periodical writings had, or might have had, on Emerson’s 
development from 1827 to 1832. It tells the story of Emer- 
son’s European journey of 1833 with emphasis on his de- 
sire for a meeting with Carlyle, and it describes in the 
fullest possible detail the August weekend at Craigenputtock 
which was the foundation and the keystone of the Carlyle- 
Emerson relationship. 

Chapter II supplements and clarifies the correspondence 
of the years 1833-1847 by separating the tangled lines of 
literary agency and commerce which connected Carlyle 
and Emerson during these years and by supplying additional 
information from other, chiefly manuscript, sources. It 
argues that the complex indebtedness which developed be- 
tween the two men in this period did much to strengthen 
their friendship against the political and personal strains 
which it was later to undergo. 

Chapter III is concerned with the crisis in the Carlyle- 
Emerson relationship which occurred, outside the corre- 
spondence, during Emerson’s eight months in England in 
1847 and 1848. It identifies the sudden hostility between 
the friends as political in origin, the consequence of Emer- 
son’s dissent from Carlyle’s new authoritarianism, but 
also as personal, the friction caused by the close contact 
of two antithetical personalities. It emphasizes the good 
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fortune and the mutual forbearance which prevented an 
irreparable break between the friends until they were once 
again safely separated by the Atlantic Ocean. 


Chapter IV takes up the chief problem of the correspond- 


ence from 1848 to 1870, the long and frequent silences on 
Emerson’s part which were thought by nineteenth-century 
readers to be punitive and political. It examines the of- 
fensive character of Carlyle’s Latter-Day Pamphlets and 
his proslavery writings, but concludes that Emerson, 
though offended, did not retaliate by silence: he was 
merely, as he said, busy and procrastinatory. 

Chapter V recounts, again in the fullest detail possible, 
Emerson’s final visit to Carlyle during his European trav- 
els of 1872 and 1873 and the final years of the friendship, 
when communication was maintained not by direct letter 
but by inscribed books and relayed messages. 

Chapter VI is the history of the first edition of the cor- 
respondence, from Emerson’s decision in 1870 that his 
letters from Carlyle should be copied and bound, through 
Charles Eliot Norton’s hasty publication of two volumes in 
1883 as a counterattack on Froude, to the general agree- 
ment of modern readers that the Carlyle-Emerson corre- 
spondence is one of the classic documents of nineteenth- 
century literature. This chapter tells how the book was 
received by critics in America and Britain. It describes 
supplements and later editions and discusses the short- 
comings of Norton’s editorial work from the point of view 
of modern scholarship. 

Chapter VII is concerned with the literary values of the 
correspondence. It follows Emerson’s development from 
the stilted and self-conscious epistles of the early years 
to the easy, eloquent letters which he wrote in the Forties. 
It says that Carlyle’s letters represent his ability at its 
summit and that in them he is less a philosopher or a his- 
torian than a novelist. It asserts that much of the interest 
of the correspondence lies in its unique continuity and 
completeness and suggests that much of its power may be 
explained by its accidental form: in structure, in variety 
and contrast of characterization, in surprise and suspense, 
in tension and resolution, this correspondence may be read 
as an epistolary novel; it is a work of nature that may 
profitably be seen as a work of art. 

132 pages. $1.65. Mic 56-1178 
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The purpose of this study is to determine the nature of 
Fleming’s expressions of praise and to interpret Fleming 
in the light of the data assembled. 

The bulk of Fleming’s output consists of poetic tributes 
to friends and acquaintances. Fleming’s immediate prob- 
lem was to compliment the person in terms which he could 
understand and appreciate, and, at the same time, to give 
dignity and grace to the occasion. In various poems Flem- 


ing sought to enhance the value of his homage by expounding 





upon the importance of poetry and of his own function as a 
poet. He argued that he had the power to give immortality 
by perpetuating the fame of those addressed. Since he was 
a virtuous man, intent upon praising the virtue in others, 
any poetic treatment whatsoever was, at one and the same 
time, an immortalization and a form of praise. This paper 
is specifically concerned with the poetic equipment and 
linguistic devices in the poetry based on such premises. 

All of the forms of praise tend to raise the subject toa 
position of preeminence for the moment. This involves 
exaggeration, which, to be appreciated, must be clear and 
obvious. It also involves the use of imagery appropriated 
from the apparatus of Petrarchism, the “poetic” element 
in Fleming’s encomiastic poetry. For example, the person 
addressed may appear, metaphorically, as a god, as the 
sun, as a flower, as a jewel, or as a hero. It may be as- 
serted that he has power greater than that of a god, of 
heaven or hell, of the sun, or of a powerful man. Heaven, 
nature, or men may be shown to be in sympathy with the 
person who is praised to such an extent that events in the 
life of the individual or his feelings affect the activities of 
gods, influence the cosmos, or evoke an expression of good 
will from his peers. In addition, the resources of language 
may be used for praise, making possible the comparison 
“mehr als menschlich” to describe feminine beauty and the 
expression “aller Schatze Schatz” to indicate feminine ex- 
cellence. He asserts that the individual is the embodiment 
of an abstract quality, i.e., “Preis”, “Ruhm”, or “Zier”, 
and abstractions may be personified, permitting “Sch6én- 
heit” to do homage to a young woman and “Neid” to declare 
her perfect. Thus we see that Fleming exploited the poetic 
tradition to perform a special function for social occasions. 

Fleming’s attitude towards his encomiastic poetry is 
an important key to an understanding of Fleming. He could 
have followed a tradition which was still strong in his time, 
regarding himself as a court poet, for he was in the em- 
ploy of a prince. He did not, however. He could have 
written occasional poetry for hire, but he considered this 
a debasement of a noble art. For him poetry was a social 
grace, an appropriate cultural pursuit for the gentleman; 
it was an expression of courtesy and good breeding; and it 
was a means of attaining gentlemanly dignity and social 
position for himself. 

This study brings into sharper focus the stature of 
Fleming in the history of German poetry. It explains how 
Fleming could borrow thought-material and the means for 
its expression, could express only the feelings acceptable 
to the narrow society of his time, and still communicate a 
vigorous and healthy spirit. His moral virtues were his 
poetic shortcomings; his poetry is a far cry from the po- 
etry of Erlebnis initiated with Goethe. 

163 pages. $2.04. Mic 56-1179 
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VIGNY AND SAINTE-BEUVE 
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Supervisor: Professor William T. Bandy 


The expression “ivory tower,” now become proverbial, 
was first employed by Sainte-Beuve in 1837 to characterize 
the poet Vigny. Its interpretation involves the relation be- 
tween poet and society. 

Prior to 1837, certain individuals had withdrawn from 
the world to seek spiritual consolation or intellectual 
leisure, to escape the restrictions of a social code, or to 
rebel against the dominance of reason in guiding man’s 
life. In the later eighteenth century the writer began to 
feel more keenly his loneliness in an increasingly materi- 
alistic world, and sought refuge in suicide or semi-suicide: 
idle revery, inaction, or meaningless action. 

The common interest of Sainte-Beuve and Vigny in po- 
etry did not prevent the development of a personal antagon- 
ism, based not so much on Sainte-Beuve’s jealousy and 
wounded pride as on a divergence of their respective ap- 
proaches to reality: Sainte-Beuve’s more scientific and 
analytical, viewing reality in the tangible; Vigny’s more 
philosophic and moral, seeing reality in the ideal. 

Sainte-Beuve’s association of the “ivory tower” attitude 


with Vigny is implicit in an admiration for his early poetry. 


Misled by Vigny’s aristocratic remoteness of manner, in- 
creasingly irritated by his “lack of sense and sight of re- 
ality” in his personal conduct and in his literary activity 
of the 1830’s, Sainte-Beuve visualized him as having re- 
turned into his ivory tower. This is prior to 1837 and has 
nothing to do with Vigny’s retirement into the country. 

The expression tour d’ivoire may have been suggested 
by association of “towers” and “ivory” with Vigny’s poetic 
attitude and expression. The idea of refuge may have been 
unconsciously identified with the term through the attribu- 
tion in Catholic church liturgy of the “tower of ivory” to 
the Virgin Mary, “refuge of sinners” and “consoler of the 
afflicted.” 

Vigny considered his solitude not as an isolated refuge 
from society but as a temporary retreat in which to medi- 
tate, study and evaluate society in terms of universal 
human truths, from which he might step again into life 
when needed. He pitied humanity, but felt the indifference 
of politicians and the masses toward the poet and his work. 
Ultimately he felt that the writer’s duty was to record his 
thoughts for future generations to ponder. He inhabited 
an Ivory Tower of the Ideal. 

Sainte-Beuve, feeling others more gifted for the loftier 
flights, thought to portray the humble in his poetry, but 
associated it with a meticulous attention to form. Always 
uncertain whether to continue writing his poetry, he finally 
realized its inadequacies and abandoned it, carrying over 
into his criticism that preoccupation with art, separating 
him from the common man. This artistic isolation, with 
its feigning of indifference, Sainte-Beuve transferred to 
Vigny in describing him as going back to his ivory tower, 
the Ivory Tower of Art that influenced succeeding poets. 

Later writers accentuated indifference to society; some 
sought refuge in the perfecting of a purely subjective re- 
ality. The current meaning of the “ivory tower,” as used. 








in literature, the arts, science, journalism, even in popular 
song, ranges from a mere retreat for meditation to a refuge 
from the realities of life. While tension between the poet 
and society has increased, more artists have been descend- 
ing from their ivory towers. 

Sainte-Beuve and Vigny found their personal solutions 
to the difficult problem of the poet in modern society. If 
Sainte-Beuve’s Ivory Tower of Art, with its isolation from 
life and its subjective emphasis, has led to an impasse, 
perhaps Vigny’s Ivory Tower of the Ideal may lead us toa 
more objective integration of art and the ideal into the 
present-day texture of values. 

252 pages. $3.15. Mic 56-1180 
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The place of Baudelaire’s prose poems in the whole 
body of his work is a subject of considerable debate. Vari- 
ous views have been advanced: that the prose poems are 
the “sketchbook” of the Fleurs du Mal, that they are so 
inferior to the Fleurs du Mal that their existence is prob- 
ably due to the slackening of Baudelaire’s mental powers 
in his last years, or that they represent a successful at- 
tempt to find a poetic medium more suited to the changing 
demands of complex modern life than the outmoded frame- 
work of conventional verse. They have been identified as 
a pioneering effort in the movement which would eventually 
bring the vers libre into the history of French poetic con- 
vention. Recent editors of Baudelaire have expressed the 
opinion that the establishment of a clearly defined idea of 
the relation between prose and verse in Baudelaire’s es- 
thetic, as exemplified by the relation between similar 
passages in the Fleurs du Mal and the Petits Poémes en 
prose, is a difficult problem demanding a detailed com- 
parison of a number of texts from the two collections. 

The present study is an attempt to solve this problem. 
The writer believes that the Po€mes en prose represent 
an attempt on Baudelaire’s part to develop a new type of 
prose composition rather than to extend the resources of 
poetry. The prose poems seem in large part to exemplify 
his idea of the short story or “nouvelle” as developed in 
his essay, “Notes Nouvelles sur Edgar Poe” (1856). Here 
he declares that to achieve “truth” rather than “beauty” is 
the final aim of such composition, and the process of 
“raisonnement,” of rational exposition, the best instrument 
for the construction of the ideal “nouvelle.” This type of 
composition, he continues, is of course not situated on the 
same high level as “pure poetry,” but can furnish products 
of varied nature, more easily accessible to the general 
run of readers. The author has at his disposition a number 
of tones which are alien to the very nature of “poetry,” and 
which are like dissonances, like outrages even, to the idea 
of “pure beauty.” These tones — the sarcastic, the rational- 
istic, the humorous, for example — are proper to the “nou- 
velle,” then, but forbidden to the writer of “la poesie.” 

This categorical distinction is heavily emphasized also 
in another article, dealing with the novel this time, and 
more particularly with Gautier’s Mademoiselle de Maupin, 
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dating from 1859. Again Baudelaire insists upon the im- 
propriety of mixing the genres, and hints that the artist 
who tries to bring prose composition too far into the do- 
main of “poetry” is inviting failure. 

The present writer believes that Baudelaire did not 
abandon this idea, and that the Po€mes en prose represent 
an attempt on his part to advance into a new territory of 
composition, that of the brief, highly concentrated “nou- 
velle,” at a time when he sensed that his work in poetry 
was done. A comparison of texts from the Poémes en 
prose with those from the Fleurs du Mal dealing with sim- 
ilar material reveals just such a distinction between prose 
and verse treatment of subject matter as Baudelaire de- 
scribes in the above passages. A comparison of “Les 
Veuves” with “Les Petites Vieilles,” for example, shows 
a constant tendency toward the philosophical, the analytical, 
the ironic and humorous, in the prose as opposed to the 
constant effort to achieve the maximum of emotional in- 
tensity and spiritual exaltation through the medium of the 
verse. Differences in vocabulary, in organization, in the 
use of figurative language, help to account for these differ- 
ences in character. 

The most convenient method of analyzing in detail the 
relation between prose and verse poems is to group them 
according to themes. The division, necessarily somewhat 
arbitrary, is as follows. First, the theme of the metrop- 
olis and of its power over the imagination of the modern 
poet is considered; second, the theme of “nature,” those 
aspects of the exterior world which assumed for Baude- 
laire a profound spiritual significance. Third is the theme 
of woman and her place in the artist’s life. Finally those 
poems are examined whose theme is the voyage, the pro- 
jected but never-realized escape from the ennui and de- 
spair which lie at the heart of the human condition. 

It is the writer’s belief that this close study of parallel 
texts will serve to demonstrate the essential separation of 
the prose poems from the concept of poetry underlying the 
Fleurs du Mal, and their affiliation with those unwritten 
“nouvelles” and “romans” of which Baudelaire writes in 
the Journaux intimes and to which he hoped his later years 
would be dedicated. 147 pages. $1.84. Mic 56-1181 




















DREISER’S MORAL SERIOUSNESS: 
A STUDY OF THE NOVELS 


(Publication No. 15,967) 


Gerald Willen, Ph.D. 
University of Minnesota, 1955 


Taking issue with the contention that Dreiser’s charac- 
ters must act in a predetermined way, the thesis explores 
the moral choices open to them. As a conscious thinker 
Dreiser believed the individual to be incapable of making 
a free choice, but as a novelist he projected his characters 
into situations calling for the exercise of the will. The 
problem is to disengage the novels as philosophy from the 
novels as esthetic documents. The distinction must be 
made between Dreiser the philosopher and Dreiser the 
novelist. 

The dissertation begins with a survey of the critical 
problem and establishes the fact that there is no unanimity 
of opinion concerning Dreiser’s “naturalism.” A chapter 





on Dreiser’s early life attempts to point up the relationship 
between the moral crises and problems encountered by the 
author and the situations he developed in his fiction. After 
a review of the history of Dreiser criticism up to 1946, 

the problem of Dreiser’s relationship to other American 
writers of fiction is explored. 

Connections are established between James, Fitzgerald, 
and Dreiser. In much of their work, the protagonists strug- 
gle for recognition and ease of living, money is an impor- 
tant element, and there is a desire to attain an aristocratic 
way of life. There follows a discussion of Dreiser’s 
method in order to arrive at a conclusion concerning his 
major themes and purposes. Dreiser sets his novels ina 
society that is in a state of flux, but which has a rigid and 
stable moral code. The conflict arises when the protago- 
nists run counter to this moral code, primarily through 
unconventional sexual behavior. 

The remainder of the dissertation analyzes the eight 
novels. The purpose is to establish the fact that the action 
and development of the novels revolve around moral crises. 
In his flatly philosophical statements Dreiser in his own 
voice attempts to show that his characters must behave as 
they do, because they are at the mercy of social, environ- 
mental, and natural forces. However, by individualizing 
his characters and their problems, Dreiser really renders 
his protagonists as free agents. Their decisions are never 
blindly made, nor are they automatic; instead, they are 
made with consequences in mind. It is contended that any 
decision based on consequences is subject to moral evalu- 
ation. 

While in the novels there is a good deal of emphasis 
placed on the social standing of the protagonists and their 
desire to better themselves, the importance of Dreiser’s 
fiction derives from the moral seriousness with which the 
author addresses himself to his characters’ problems. 
Despite his talk of “chemisms,” of “varietism,” of forces 
beyond the control of the individual, etc., Dreiser is vi- 
tally concerned with the moral implications of human 
action, particularly at moments of crisis. As a thinker 
he is motivated by profound sympathy to pity his characters 
and to excuse their actions; as a novelist, however, he is 
always aware of the necessity to measure their conduct 
against the moral code. He may think that the code is 
arbitrary and that it results in injustice, but as an artist 
he knew that in rendering life he had to center the conflict 
in his novels around the opposition that exists between the 
individual and the demands made by the moral law. The 
central meaning of Dreiser’s work, therefore, is to be 
found in the conflict between desire and morality. 
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ON THE DISTRIBUTION OF EIGENVALUES OF 
Sals-t)g{t)dt = pl sd(s-t)a(t)dt + nas)] 


(Publication No. 15,589) 


Lonnie Cross, Ph.D. 
Cornell University, 1955 


This paper was born of an effort to obtain a continuous 
analogue (for integral equations) of the following result, 
proved by G Szego [Math Zeit 6 (1920), p 199] in 1918: Let 


£(0), (9) « L{-7,7), O< » S g(8) < K and m < f(0)/g(8) <M. 


Moreover, let 
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(n = 0, 41, 2, ...). Then the equation 
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has the real roots pin), p(n), an eis pin), for which 


m < p\"< M(v=0,1,...,n; n = 0, 1, 2,...) 


and if F(p) is a continuous function defined for m <p <M, 
then 
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It has as its purpose a consummation of this task. 

To this end, in part I are proved the following general- 
izations of two well known results concerning Hermitian 
forms: 

Lemma 1.1. Let A and D be Hermitian integral oper- 
ators defined on L{a,b), and be such that A is completely 
continuous, D is strictly positive definite, 





I |a(s,t)|?dtds < co and 


R |a(s,t)|*dtds < 2, (Ag,g) < (D¢,g) (C > 0), 


where 
(Ag, ¢) = f a(s,t)At)As)dtds , 
(Dy,9) = § ds,t)t)As)dtds . 
Then the integral equation 


(1-1) $2 als,t)at)dt = pl dls,t)Atiat + nes)] (7 >0) 


has discrete spectrum. Moreover, if A 2 0, then for any 





gy € Li(a,b) ms 
(AQ,9) = 1%, A, (By, 9) ie 


where the p,, are the eigenvalues of (1-1), Py the corre- 
sponding eigenfunctions, and 


(BY9,g,) = (D¢g,9,,) + N(%,Py) - 


Lemma 1.2. (Minimum-maximum characterization of 
the eigenvalues of (1-1)). Let g,, g.,..., Zn-; be elements 
of L’(a,b) and denote by p,(g:,22,-.-,8,-1) the maximum of 
(Ag, ¢) under the conditions 


(BQ, 9) = 1 and (By,g;) = 0 (i= 1, 2, 206, n-1) . 


Then the nt} positive eigenvalue pi is equal to the mini- 
mum of p,(¢1, g2,-+-,Zn-1) for all possible choices of the 
functions g,, g2,..+, Zn-1, and it is attained for g; = gf (i 
= 1, 2,..., n-1). [For the nt® negative eigenvalue p7, we 
have an analogous lemma, but the roles of maximum and of 
minimum must be interchanged. | 

The investigations of part II are carried out under the 
general conditions (hereinafter referred to as conditions 
(A)): Let A(t), B(t) be continuous even functions in 


L{- 00, co), B(t) > 0 in (- 00, 00) , 
and be such that A(t)/B(t) € L{- 00,00). Set 





a(s) = = (“a(t)e™s*at : 


b(s) = 5 [ B(te"istat 


=- CO 


a Le aw 
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(7 > max({M,,M,), where M, = ; ie | b(s)| ds, 


M2 = 5 J Bithat) : 


and suppose that a(s), b(s), and c(s) are in L{- 00, co); so 
that then 


A(t) = [ als)eistas 


=# CO 


B(t) = {- b(s)eistas 


B(t) + 7 


The following theorem emerges as a continuous ana- 
logue of Szeg6’s result and consequently as the main re- 
sult of this paper: 

Theorem. Let conditions (A) be given. Then the inte- 
gral equation 


A(t) _ f e(s)e istds , 
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(2-1) §° a(s-t)g{t)dt = p[ [> b(s-t)a{t)dt + nos)] 


has discrete spectrum, and 


A(t) 


lim Na, Fa) _ Ba) 
th +7 
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provided that (a@,8) does not contain the origin and the sets 
of points t where A(t)/B(t) + 7 = a or B have measure zero. 
[N(@,8;a) denotes the number of eigenvalues of (2-1) falling 
in the interval (a,8), and as usual |E| denotes the measure 
of the set E.} 

This result is proved with the aid of lemma 1.1 and the 
— lemma: If conditions (A) are given, then for 
n7l 


ce ee sD A(é) 
lim 5% Pp (a) - Oe oes tke 


aco 


where the p,(a) are the eigenvalues of (2-1). 
In part III a special example illustrating the main theo- 
rem is worked out in detail. 
35 pages. $1.00. Mic 56-1183 


SOME ASPECTS OF ESTIMATION PROBLEMS 
IN FOLLOW-UP STUDIES IN CHRONIC DISEASE 


(Publication No. 15,924) 


Lillian Rose Elveback, Ph.D. 
University of Minnesota, 1955 
Adviser: Joseph Berkson 

The purpose of this investigation is to establish a 
simple and yet general method of summarizing survival 
experience in follow-up-studies in chronic disease. 

The “actuarial” method defined below is taken as nec- 
essary for the elimination of highly restrictive and inap- 
propriate assumptions on the form of the survivorship 
function. This object of generality is obtained, within the 
framework of the actuarial method, in terms of the maxi- 
mum likelihood principle of estimation, and without appeal 
to the purely intuitive concept of “person-time units” which 
has so widely been considered a basic part of the appli- 
cation of the actuarial method to follow-up studies. 

The type of follow-up procedure discussed is the in- 
quiry method used by the Mayo Clinic. The group followed 
consists of all cases of the specified disease condition 
seen at the clinic between two calendar dates prior to the 
date on which inquiry is begun. Letters of inquiry are 
sent to each member of the group. It is assumed that all 
persons in the group respond to the inquiry. 

Two methods of using the sample information are dis- 
cussed. In the first, the “uniform closing date” method, a 
calendar date, not later than the first inquiry reply re- 
ceived, is chosen; the status of each person is established 
as of this date; and all information concerning the subse- 
quent experience of persons in the group is discarded. The 
second, or “date of last report” method is that used by the 
Mayo Clinic. Under this method all available information 
concerning each history is used in the summary of the 
group survival experience. 





The actuarial method is defined as one in which the 
period studied, (O, T) is broken up into sub-intervals, 
(0, 1), ..., (a-1, a); the parameters to be estimated are 
taken to be the interval conditional probabilities 


1-q, = Pr(survival to k | survival to k-1); 


k P 
and P(k) = Pr(survival to k) is estimated as 24 (1-q;) 


The unknown survivorship function is assumed to be 
continuous and to have a continuous first derivative, over 
the period studied; and is approximated by a polygonal 
function. The conditional probability of survival during the 
sub-interval 


Pr(survival to k-1 + x | survival to k-1), for 0¢x<1 , 


is taken as 1 - q,x. The order of the approximation may 
be controlled by the choice of the number of intervals used 
and their lengths. 

Several models are set up, as simple approximations to 
the complex mechanism giving rise to the sample infor- 
mation. The maximum likelihood estimate qx, of q;,, based 
on the complete set of observable random variables is 
shown to be the solution of the iagcag 


 & a Ly | asp 
a8 “Qk ay 


where ei is an Saas of persons alive and under obser- 
vation at the beginning of the interval; D; is the number of 
deaths observed during the interval; L;, is the number of 
withdrawals alive during the interval; and the T;,,,, are the 
times of withdrawal alive as measured from the beginning 
of the interval. The maximum likelihood estimate corre- 
sponding to observation of the interval frequencies alone, 
is shown to be 





A 1 
Qty = By (AN LactDe /(2N,-L,+D,)? - 8D,N,] . 


This frequency estimate is shown to be highly efficient, 
relative to ,, and over the range of conditions of interest 
in the application. It is shown further that 

A & a” k A 

q and Pika, ) J. (1-q, ) 
are quite insensitive to the amount of non-linearity over 
the sub-intervals which might be expected in the type of 
application under discussion. 

It is shown that, even under linear survivorship and the 
use of a uniform closing date, that the quadratic estimate 
qi, is asymptotically more efficient than the “person- 
year” alternative 


1 
dw - DAN; - 5 W) ° 
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ON SUMS OF SETS OF INTEGERS 
(Publication No. 16,085) 
Chio-Shih Lin, Ph.D. 

The Ohio State University, 1955 


The main object of the paper is to investigate the possi- 
bility of generalizing Mann’s fundamental theorem on the 
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density of sums of sets of integers. Emphasis is laid on 
Mann’s construction and Dyson’s e-transformation. The 
following modified form of Mann’s theorem is proved: 

Let A, B be any two sets of non-negative integers, and 
let C= A+B. Then 


A(m - 1) + B(m - 1) 
i ; 





Dyson’s theorem is briefly reviewed and a simplified 
proof given. Some properties of Mann’s construction and 
e-transformations are derived, which serve as prelimi- 
naries for subsequent study. 

The question whether (A+B+C)(n) > A(n) + B(n) + C(n) 
is true for three sets A, B, C of non-negative integers, 
each containing 0, with n as the first gap in A+ B+ C, is 
then thoroughly investigated. It is proved that the relation 
holds if one of the sets A+ B, A+ C, B+ C contains not 
more than five gaps, or ifn <15. For n> 15, if there are 
more than five gaps in each of the sets A+ B, A+ C, 

B + C, the relation is not necessarily true. A general 
method of constructing counter examples is given, and the 
following theorem is proved: 

For every n > 15, sets A, B, C exist such that n is the 
first gap in A+B+C and 


e(A, B, C, n) = A(n) + B(n) + C(n) - (A +B+C\(n)>0. 
Moreover, if n is written in the form 
n= At+1)(u+1)(v+i1)+j-1, t,u, v>1, 


then we can make €(A, B, C, n) = tuv. 
Also, for every r > 5, an integer n and sets A, B, C 
exist with n as the first gap in A+ B+ C and 


e(A, B, C, n) >0 


such that A + B has exactly r gaps. The above theorem 
also shows that n, A, B, C exist with n as the first gap in 
A +B+C such that e(A, B, C, n) will have any preassigned 
positive value. Thus Mann’s theorem cannot be extended 
to more than two sets. 

Finally, a proof based on e-transformations is given 
for the following generalization of Cauchy-Davenport’s 
theorem: 

If A,, A,, ..., An are any n + 1 finite complexes in an 
abelian group G (not necessarily finite) and A = A,A,---A 
then there exists a subgroup H of G such that AH = A and 


(A) 2 (A,) + (A,) +... + (An) - n(H) , 


where (A) denotes the number of elements of A. 
57 pages. $1.00. Mic 56-1185 
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ON THE SYMMETRIC STRUCTURE OF 
UNCONDITIONED POINT SETS AND REAL FUNCTIONS 


(Publication No. 16,093) 


Herbert Charles Parrish, Ph.D. 
The Ohio State University, 1955 


The general aim of the dissertation is that of finding 
new geometric properties of any point set, subject to no 
other condition than that it is a point set, and also for the 
unconditioned real function. Most of the results give 





information on the local symmetric structure of uncon- 
ditioned point sets and real functions. The dissertation 
consists of new results and systematic derivations, ex- 
tensions, and generalizations of known results, nearly all 
of which concern planar point sets and real functions f(P) 
of a planar point P = (x,y). 

In Chapter I, a generalization of a well-known decompo- 
sition theorem, namely, that a point set is the disjoint sum 
of a dense-in-itself set and a scattered set, leads to the 
problem of the characterization of an unconditionally addi- 
tive set property a, i.e., one such that the sum of any num- 
ber of sets of property a has property a. Every such a 
yields an analogue of the particular case. This character- 
ization is given in terms of set-point and set-interval 
properties. In Chapter II, new characterizations of several 
set properties are given in terms of (conditioned) region 
properties, and a type of antisymmetry of an interval 
property is discussed. 

Chapters III and IV respectively contain results on the 
symmetric approach of arbitrary sets to the points of a 
straight line and the points of a plane. Many of the results 
of these chapters relate to the contingent of G. Bouligand 
of a set at a point, and to the classical theorem of Denjoy 
on the Dini derivatives of a function as generalized to sets 
by A. Kolmogorov and J. Vercenko, U. S. Haslam-Jones, 
and others. A number of the results here relate to results 
of H. Blumberg [Exceptional sets, Fund. Math., vol. 32 
(1938), pp. 1-32]. Several generalized limit concepts are 
considered, some of which are defined in terms of sector 
properties. A generalized limit obtained by neglecting 
sets of property a, where a is a descending and countably 
additive set property, is examined in some detail. 

In the final chapter, Chapter V, two general procedures 
are derived for carrying certain theorems on point sets 
over to functions. By applying these procedures to the re- 
sults on sets in the earlier chapters, a number of proper- 
ties of an unconditioned real function are obtained. 

144 pages. $1.80. Mic 56-1186 


SOME RESULTS IN THE DECISION THEORY 
OF ONE-PARAMETER MULTIVARIATE 
POLYA TYPE DISTRIBUTIONS 


(Publication No. 16,029) 


John Winsor Pratt, Ph.D. 
Stanford University, 1956 


Karlin has recently called attention to the fact that 
virtually all families of distributions considered in para- 
metric decision problems fall into a class, which he calls 
Polya type, whose salient feature is a certain “sign-change 
diminishing” property enabling one to get a grip on the de- 
cision theory for these problems. This paper considers 
families of distributions in which the random variable is 
multi-dimensional and the parameter is one-dimensional, 
i.e., one-parameter multivariate families, and gives ana- 
logues of the results on essential completeness for uni- 
variate distributions given by Karlin in the two-action 
case, and by Karlin and Rubin in the several-action case. 
No general result on admissibility was obtained, and ex- 
amples are given to show that a general result is not to be 
expected. 
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In the two-action case the result is obtained that, under 
suitable conditions, the only decision procedures that need 
be considered are those which take action 2 on a Set inter- 
secting each line parallel to a coordinate axis in intervals 
occurring in the same way as the intervals of positivity of 
the difference of the loss functions, randomize on its 
boundary, and take action 1 elsewhere. An essential differ- 
ence between Polya type 2 and Polya type 3 or higher is 
pointed out and illustrated. 

In the several-action case the result is obtained that, 
under suitable conditions, the only decision procedures that 
need be considered are those which take action 1 on a de- 
creasing set, action 2 on a layer above that, action 3 ona 
layer above that, and so on. 

A class of admissible procedures whose closure is es- 
sentially complete is given for the problem of testing, on 
the basis of two independent observations, whether a 
Gamma distribution has been translated by a negative or a 
positive amount. An essentially complete class of admis- 
sible procedures is given for problems like that of testing, 
on the basis of any number of observations, whether a rec- 
tangular distribution of known range has a negative or a 
positive mean. 55 pages. $1.00. Mic 56-1187 


DEFORMATION CLASSES OF CONFORMAL MAPPINGS 
(Publication No. 16,030) 


Louis Anthony Schmittroth, Jr., Ph.D. 
Stanford University, 1956 


Two mappings f and g of a multiply connected domain 
A into a multiply connected domain B are called conform- 
ally isotopic or said to be in the same conformal defor- 
mation class if they can be connected by a continuous 
family of 1 - 1 conformal mappings of A into B. Two 
cases are discussed completely: 1. A has connectivity n, 
B is doubly connected; 2. A is doubly connected, B is 
triply connected. In case 1. there are n’ possible classes 
and in case 2. eight possible classes. The conformal de- 
formation classes are shown to be compact with respect to 
Vitali convergence. An extremal mapping is shown to ex- 
ist in every non-empty class. Variational techniques de- 
veloped by Schiffer and Garabedian are used to character- 
ize the extremal mappings. 56 pages. $1.00. Mic 56-1188 


A MODIFIED MINIMAX PRINCIPLE 
(Publication No. 16,035) 
Oscar Wesler, Ph.D. 
Stanford University, 1956 


One of the unpleasant facts about statistical decision 
problems is that they are generally too big or too difficult 
to admit of practical solutions. Specifically, it is the 


space Q of possible states of nature that turns out to be 
too big: one simply cannot look at and assess all the values 
of w in 2 for each decision function y when considering 
the values p(w,) of the risk function. Under the circum- 
stances, it is natural to look for ways of cutting these prob- 
lems down to size by methods of simplification or approxi- 
mation in which very little of the original problem is lost. 
It is such a cutting down or slicing up of the problem that 
we treat in this paper, in the hope that it may help bring 
the theory and practice of statistical decision functions 
somewhat closer together. 

The minimax principle, which looks only at the single 
value sup p(w,¢), suffers from the defect of being an over- 


simplification. Yet it suggests, by means of a simple 
modification, a natural way of approximating to the prob- 
lem. This is to cut Q up, to partition it into sets or 
“slices” Q,, S running over an index set S, and then look 
at sup plw,¢) = a(s,¢) for each s inS, so that corre- 


EQ. | 
sponding to the partition 2 = sUs 2. we look only at the 


values a(s,¢) for seS instead of at p(w,¢) for all w. The 
range of P_ is thus replaced by the smaller range ay , 
making comparisons of procedures that much easier. We 
call this slicing up of Q and consequent simplification of 
the risk functions in the above way the modified minimax 
principle. The reduced game can then be treated as any 











other game: one can play Bayes or minimax in it, or at- 
tempt to delineate its admissible strategies. 

If the “slicing principle” -used is such that the su- 
premum of ~,, Over each slice is not much different from 
the values within the slice, or has some other reasonable 
property, then very little is lost. The question of what are 
reasonable or natural slicing principles is clearly of pri- 
mary importance here, and we present what we believe are 
several of them. 

The theory of invariance provides us with the most 
powerful of these slicing principles and plays a central 
role in our considerations. The natural slicing of Q into 
its orbits under the group leads us to what appears to be 
the best possible generalization of the Hunt-Stein theorem, 
and to its most natural setting: namely to the theorem that 
under certain regularity conditions which are often met in 
practice the invariant procedures form a complete class 
in the sense of the sliced up risk functions. The theory of 
composite hypotheses is also discussed in this light, and 
an example of theoretical interest is given illustrating 
these concepts, in which a difficuit problem undergoes a 
striking simplification. 

Finally, the use of previous experience as a slicing 
principle is discussed, and related to a purely game- 


theoretic model which we have constructed for the modi- 


fied minimax principle and which we have called a mixed 
game. 

Though these slicing principles appear to be among the 
most important, the search for others continues. A 
method of approximation and simplification having been 
established, it remains to be seen whether these principles 
and available numerical methods can be combined to make 
an effective instrument in practice. 

40 pages. $1.00. Mic 56-1189 
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THE SYSTEM DIOPSIDE-ANORTHITE-AKERMANITE 
(Publication No. 16,068) 


Egbert Christiaan de Wys, Ph.D. 
The Ohio State University, 1955 


Introduction 


The study presents the results of an investigation of 
the high temperature phase equilibrium relationships in 
the binary system anorthite-akermanite and in the ternary 
system diopside-anorthite-akermanite. 

The three silicates investigated in the research were 
chosen since they occur in basic igneous rocks, meta- 
morphic hybrid zones, and in industrial slags. Anorthite 
belongs to the important feldspar group which constitutes 
about 59.5 per cent of all the igneous rocks. Diopside is a 
member of the important rock-forming pyroxene group of 
minerals. The mineral akermanite is a member of the 
melilites, a group of tetragonal minerals appearing in 
igneous rocks, in metamorphic assemblages, and in crys- 
tallized blast furnace slags. 


Experimental Procedure 


The experiments undertaken in the investigation were 
conducted with artificial mixtures made up of chemically 
pure CaCO,, MgO, SiO., and Al,O,. Ten-gram mixtures 
were fused three times in an induction furnace. The indi- 
ces of the glasses thus produced were checked to assure 
homogeneity and correctness of composition. A devitrified 
portion of each glass was used to obtain the necessary 
thermal data by means of the quenching technique. The 
phases were identified by means of polarizing microscope 
and x-ray diffraction. 


Results 


The system anorthite-akermanite proved to be truly 
binary. The eutectic for this system is located at 54 per 
cent akermanite and a temperature of 1234°C. The sta- 
bility of akermanite down to 1234°C., and perhaps con- 
siderably lower, is in contrast with the published results 
of numerous authors. 

A thermodynamic analysis of the above-mentioned sys- 
tem led to a phase diagram closely approximating that ob- 
tained from the experimental data. It further suggested 
that these silicate melts consist of simple alkaline-earth 
metal ions and complex aluminosilicate and magnesio- 
Silicate ions. 

The system diopside-anorthite-akermanite is essen- 
tially ternary. The ternary eutectic is located at a com- 
position of 8 per cent diopside, 44 per cent anorthite, and 
48 per cent akermanite. The temperature of this eutectic 
is 1226°C. 
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Conclusions 


The compounds anorthite and akermanite form a true 
binary system, and akermanite appears to have a lower 
stability limit than previously supposed. The melts of 
such a system are ionic. An essentially ternary system is 
formed by diopside-anorthite-akermanite. The signifi- 
cance of this study with respect to the alkaline igneous 
rocks, the desulphurization potential of blast furnace slags, 
and the structure of glasses is very briefly discussed. 
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THE MINERALOGY OF A GRAY-BROWN 
PODZOLIC SOIL AND A HUMIC-GLEY SOIL 
OF SOUTHEASTERN WISCONSIN 


(Publication No. 16,203) 


Sidney Solomon Pollack, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Associate Professor Francis Hole 


The detailed descriptions, carbon and nitrogen contents, 
particle size distributions, bulk densities, and silt and clay 
mineralogy of the horizons of two Wisconsin soil profiles 
are presented. One profile is representative of the Miami 
silt loam, a well drained Gray-Brown Podzolic soil de- 
veloped from two feet of loess over highly dolomitic gla- 
cial till, The other represents the Elba silty clay loam, a 
very poorly drained humic-gley developed from over forty- 
two inches of silty clay loam material over the till. From 
the data, interpretations were made concerning the origin 
of the loess, and changes resulting from soil forming 
processes, 

The silt and clay were each divided into three sub- 
fractions before mineralogical analyses were made. Min- 
eral estimates were made through the use of x-ray diffrac- 
tion and chemical analyses. 

The major differences, observable in the field, between 
the loess derived horizons and the till of the Miami, are the 
abundance of coarse material and dolomite in the latter and 
scarcity inthe former. The clay fractions of the loess de- 
rived horizons contain larger amounts of montmorillonite 
(25% to 55%) and smaller amounts of illite (15% to 20%) 
than the clay of the till which is high in illite (53%) and low 
in montmorillonite (15%). Quartz, feldspars, kaolinite, 
vermiculite and chlorite were also found in the clay frac- 
tions. Orthoclase (13%), and plagioclase feldspars (17%), 
and quartz (60%) were the dominant minerals of the silt 
fractions. Feldspars and accessory minerals made upa 
slightly higher portion of the silt fraction of the till than 
they did in the loess derived horizons. Differences in the 
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clay fractions of the Miami profile indicated that the clay 
of the loess in Dodge County was not derived from the 
underlying till there. The differences between the silt 
fractions were less indicative as to the origin of the silt 
portion of the loess. 

The mineralogy of the upper four horizons of the Elba 
differed from the two lower horizons because of depo- 
sitional variation. In the upper horizons, the silt fractions 
contained mainly orthoclase, (13%), and plagioclase feld- 
spars (15%), and quartz (62%). The two lower horizons 
contained larger amounts of accessory minerals (20%) and 


ENGLISH DRAMATIC MUSIC 
TO THE SEVENTEENTH CENTURY, 
AND ITS AVAILABILITY FOR MODERN PRODUCTIONS 


(Publication No. 16,016) 


Joel Jackson Carter, Ph.D. 
Stanford University, 1956 


Although England did not develop an operatic art simi- 
lar to that of Italy, by the beginning of the seventeenth cen- 
tury the Elizabethans possessed a highly developed lyric 
theater. Its manifestations are fairly well-known but the 
historic backgrounds have been largely overlooked. 

The origins of the varying types of dramatic music are 
sought in English medieval culture and the development of 
typical practices is traced from the early Middle Ages to 
the first decades of the seventeenth century. Divided into 
stylistic units — e.g., Church plays, miracles and morali- 
ties, interludes, folk drama, school plays, etc. — , most of 
the pre-Shakespearean drama is examined for evidences of 
music and in order to identify trends. 

Unmistakable evidence is found for a highly developed 
native English art of dramatic music. Music had a role in 
the development of Elizabethan drama; and by means of 
the drama, the art of music was significantly advanced. 
There are also educational implications, historical and 
practical. Reasons are put forward why this important 
and extensive activity has not been given adequate treat- 
ment by theater scholars and musicologists. 

Eighteen illustrative examples of dramatic music from 
before 1600 are reproduced with the text. Organized as to 
the various types of dramatic productions, a comprehen- 
Sive summary is made of musical practices in the English 
drama around 1600. Available sources of the music are 
investigated and pertinent suggestions made as to (1) the 
principles of and the possibilities for reconstructing the 
earlier drama-with-music, and (2) areas in which further 
investigation might be fruitful. 

565 pages. $7.06. Mic 56-1192 








less quartz (54%). In the clay of the upper horizons, mont- 
morillonite (52% to 68%) and illite (19% to 25%) were the 
dominant minerals. The lower horizons had less mont- 
morillonite (36% to 45%) and more illite (33% to 37%). 
Quartz, feldspars, kaolinite, vermiculite and chlorite were 
other minerals in the clay fractions. 

A sample of dolomite from the till contained 3.5% ma- 
terial insoluble in Normal hydrochloric acid. Quartz, 
orthoclase, and illite were the major components of the 
residue. [lite was the only mineral in the less than 0.2 
micron fraction. 107 pages. $1.34. Mic 56-1191 


THE DEVELOPMENT OF SELECTED COLLEGE AND 
UNIVERSITY ORCHESTRAS IN THE UNITED STATES 


(Publication No. 16,041) 


Earle Richard Melendy, Ed.D. 
University of Virginia, 1955 


THE PROBLEM 


It was the purpose of this study (1) to trace the growth 
and development of the orchestra in selected colleges and 
universities from its inception to the present; (2) to iden- 
tify, in so far as possible, the factors which contributed 
to this development; and (3) to define the role of the or- 
chestra in its present status in higher education in respect 
to (a) the school or department of music, (b) the college or 
university as a whole, and (c) the state in which the insti- 
tution resides. Specifically, the essential problem of this 
study was the examination of the role which the orchestra 
played in eleven American institutions of higher education. 


METHODS OF RESEARCH 


This study contained individual profiles of eleven col- 
lege orchestras whose development and status were judged 
to be of sufficient quality to reflect representative patterns 
of development. In the order of their appearance in the 
study these orchestras were selected from the following 
institutions: Indiana University, University of Illinois, Uni- 
versity of Michigan, De Pauw University, Northwestern 
University, Ohio State University, University of Chicago, 
Michigan State College, Oberlin Conservatory, University 
of Wisconsin, and Purdue University. | 

Material for this study was obtained through an exten- 
sive research of library and archive materials including 
college year-books, catalogues, college newspapers, 
alumni magazines, college periodicals, reports, and other 
official publications, as well as books dealing with his- 
tories of music, music in higher education, and several 
graduate theses. Pertinent information was also obtained 
by means of a campus visitation to each institution and 
personal interviews and correspondence with the music 
deans and orchestra conductors, 
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SUMMARY OF MAJOR CONCLUSIONS 


1. The attitudes of a university school or department 
of music, the entire institution, and the community at 
large, greatly influence the relative importance and func- 
tions of a college orchestra. 

2. The personal interest and support of the dean or 
music school head largely determines the rate of growth 
and eventual status of a college orchestra. 

3. The major purposes of a college orchestra are 
(1) to provide a vital musical experience for the entire in- 
stitution, and (2) to create in the students, while in college 
and after college, an abiding interest in orchestral music 
both as listeners and especially as performers. 

4. The influence of the screen, radio, and television on 
the college orchestra has been both good and bad. The 
level of musical taste has been noticeably stimulated, 
raised, and broadened. The general public has developed 
a more discriminating and critical attitude. Since they are 
competing, in a sense, with professional groups, college 
orchestras must strive for performance standards similar 
to those of professional symphony orchestras. 

5. It is necessary to fulfill several major needs to de- 
velop better college orchestras. First, the recognition and 
support of the college administrators should be obtained. 
Second, college orchestras should supply influence and 
leadership in the field of elementary and secondary instru- 
mental music. Third, college administrative authorities 
should consider granting applied music credit. Fourth, the 
music school should secure competent and dynamic orches- 
tra conductors. 

6. There is a trend toward professionalization of col- 
lege orchestras in the sense of standards of emphases and 
financial compensation. An increasing amount of such 
awards as orchestra scholarships and graduate assistant- 
ships are being offered for orchestral participation. 

7. The college orchestra is a potential medium for the 
integration and correlation of music with other depart- 
ments of the college. 

8. Colleges and universities have established a trend 
toward opera in English presented at a high level of per- 
formance standards. Universities seem to be a logical 
place for growth in opera. Higher institutions have drama, 
speech, and music departments which can be combined for 
operatic performances. Significant contributions have 
been made toward the development of repertoire, manner 
of presentation, and style of stage design. 

516 pages. $6.45. Mic 56-1193 


A STATISTICAL INVESTIGATION OF THE INFLUENCE 
OF SELECTED FACTORS ON THE SKILL 
OF SIGHT-SINGING | 


(Publication No. 16,307) 


Robert William Ottman, Ph.D. 
North Texas State College, 1956 


The objective of this research has been to ascertain 
the influence of certain selected musical and psychological 





factors upon the skill of sight-singing. The extent of the 
influence of these factors on sight-singing skill was meas- 
ured through statistical interpretation of the scores of a 
sight-singing criterion and a battery of group tests. 

The report of the research program is preceded by a 
historical review of the methods and aims of sight-singing 
and a review of the experimental psychological literature 
in which sight-singing has been an object of study. These 
two reviews constitute Chapter I. The historical review 
emphasizes the importance of sight-singing as a tool in the 
development of musicianship as exemplified by a history of 
more than nine hundred years during which the skill has 
been utilized. The review of the experimental literature 
shows that at least eleven different aspects of sight-singing 
have been studied by experimental methods and on many 
levels of performing ability. 

The present study differs from those in the literature in 
that the factors chosen for investigation are studied in re- 
lation to sight-singing skill only and not with such ulterior 
motives as prognosis of sight-singing skill or methods of 
testing. In addition, the performance ability of the sub- 
jects of this investigation was on a level of greater diffi- 
culty than found in earlier investigations. It is emphasized 
that the investigation is a descriptive study of a particular 
Situation; no claim is made that any situation is typical of 
a population, or that any statistic is valid for prognosis. 

The group of subjects was composed of fifty-two mem- 
bers, these constituting all of the students enrolled in 
sophomore theory in the School of Music at North Texas 
State College in the Spring semester of 1955. Each of the 
subjects was given an individual examination in sight- 
Singing; the scores on this test are the criterion scores. 
The subjects were then administered a number of group 
tests: three standardized tests including (1) The Seashore 
Measures of Musical Talent, (2) an intelligence test 
(American Council on Education) and (3) a language read- 
ing test, and in addition a number of original group ex- 
aminations designed to test ability in (1) tonic memory, 
(2) melodic modulation, (3) melodic dictation, with and 
without rhythm, (4) intervals (six tests) and (5) music 
literacy. Each subject was also asked to answer a 
questionnaire dealing with his active and passive past and 
present musical experiences. 

The relationship between each of the factors under study 
and the criterion was determined through the use of the 
coefficient of correlation. For eleven original tests these 
coefficients ranged from .733 to .225, all but two of which 
were Statistically significant at the .01 level. The coef- 
ficients of correlation for the standardized tests ranged 
from .300 to .018, none significant at the .01 level. 

The technique of the partial regression coefficient was 
applied to those correlation coefficients which were sta- 
tistically significant. These results showed that of the 
factors studied in the abilities measured by the tests of 
music literacy, melodic modulation and hearing intervals 
with a harmonic background apparently had the highest 
degree of influence on sight-singing skill. 

During the course of the investigation, numerous ques- 
tions were raised. Fifteen of these are deemed worthy of 
further investigation and are listed and described as 
“Recommendations” in the final chapter. 

286 pages. $3.58. Mic 56-1194 
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AN APPROACH TO THE TEACHING OF 
MUSIC COMPOSITION, ILLUSTRATED BY AN 
ORIGINAL WORK FOR ORCHESTRA, 
SYMPHONY WITH PROLOGUE 


(Publication No. 15,891) 


Lee William Stryker, Ph.D. 
The Ohio State University, 1955 








Music, as considered in the writing, has been viewed as 
a language through the use of which different ideas and 
feelings can be expressed. It was suggested that the major 
function of this language is the expression of aesthetically 
valued relationships. It was noted, however, that other 
languages are capable, also, of aesthetic expressiveness, 
and that the language of music may be utilized to some ex- 
tent, as well, as a means by which intellectual values, 
cultural values, and values based upon our conception of 
nature can be communicated. 

In Chapter III, the relationship of the harmonic series 
to the theory of music is discussed. The major, minor, 
and chromatic scales, it is held, may be largely explained 
by reference to interaction between the harmonic series 
as it influences chord structure and the harmonic series 
as it influences shifts of the fundamental. Furthermore, 
the absence, in the minor scale, of certain factors relating 
to rhythm and aesthetic balance tends to make it more ap- 
propriate than the major scale for purposes of expressing 
emotions of a negative nature. 

The relationship of melodic intervals to the harmonic 
series was also discussed in Chapter III. It was suggested 
that three factors contribute to the acceptability of me- 
lodic intervals; that an interval would tend to be found ac- 
ceptable if: 


1. The interval is narrow 

2. Both tones of the interval approximate low-ranking 
members of the harmonic series 

3. The direction of the skip is upward. 





The relationship of chordal structure to the harmonic 
series was the third consideration of the chapter. It was 
suggested that throughout Western history musicians have 
tended to reach higher and higher in the harmonic series 
for more and more complicated chords. Some composers 
(e.g., Bartok) are today building chords out of the interval 
of the half step. The final consideration of Chapter III was 
that of the relationship of the harmonic series to the differ- 
ent qualities of the many musical instruments. Several 
diagrams exemplifying the emphases of various musical 
instruments upon different partials were presented. 

Structure was the topic under consideration in Chapter 
IV. The term ‘form” was rejected because of the tendency 
for some to believe that this term can be considered apart 
from the total context, while the term “structure” is ordi- 
narily believed to be one used in context. 

The symphony composed as a part of the study was used 
as a frame of reference whereby certain principles of 
structure could be observed. The relationships of the 
three movements of the symphony were first considered. 
Later, the large sections of the individual movements were 
analyzed, and finally, some of the smaller sections were 
analyzed in terms of phrases and periods. The first 
movement consists of a prologue, a theme, and eight 
structurally based variations; the second movement is a 
scherzo and trio; and the third movement is in the sonata- 
allegro form. The performance time of the symphony is 
28 minutes. Examples from the symphony are used 
throughout the theoretical portion of the dissertation. 

Transactional philosophic assumptions are basic to 
both the theoretical and practical aspects of the study. 
Suggestions are offered concerning the manner in which 
the teacher of the composition of music may present the 
various techniques of composition within the framework of 
transactional philosophy. 156 pages. $1.95. Mic 56-1195 


PHARMACOLOGY 


A STUDY OF THE STABILITY AND RELEASE 
OF SELECTED ANTIBIOTICS 
FROM CATION-SATURATED BENTONITES 


(Publication No. 16,067) 


August Gabriel Danti, Ph.D. 
The Ohio State University, 1955 


The investigation was undertaken to determine the 
effect of the various cation-saturated bentonites on the 
stability and release of neomycin sulfate, terramycin 
hydrochloride, and tetracycline hydrochloride. The cation- 
saturated bentonites of Na, K, Mg, Ca, and H were pre- 
pared from Volclay bentonite (American Colloid Co.). 1M 
acetate solutions of the respective cations, and acetic acid 
for H bentonite, were used as the leaching agents. The 
various bentonites were assayed for the predominant 





exchangeable cation present in each bentonite in terms of 
milliequivalents per 100 grams of bentonite. 

The release of the antibiotics from the various cation- 
saturated bentonites was determined by an agar cup plate 
method against the test organism Micrococcus pyogenes 
(var.) aureus (USDA 209). A 0.2 ml. aliquot of the 
antibiotic-bentonite suspensions and controls was placed 
in the agar cup, 15 mm. in diameter, and incubated at 
37° C. for 24 hours. The produced zones of inhibition were 
measured with a millimeter rule and a Quebec Colony 
Counter. The various preparations were stored at 5° C. 
and at room temperature (25° C.). 

Neomycin sulfate in the Na or K bentonite suspension 
was released to a greater degree than in Volclay, Mg. Ca, 
or H bentonite. Under the conditions of this investigation, 
neomycin sulfate was not released from Mg, Ca, or H 
bentonite suspension. The bentonites saturated with the 
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monovalent Na* or Kt ion appeared to release terramycin 
hydrochloride and tetracycline hydrochloride to a greater 
extent than the bentonites saturated with the divalent Catt 
or Mgtt ion. Terramycin hydrochloride, although differing 
in its chemical structure from tetracycline hydrochloride 
only by an hydroxyl group, was not released from the vari- 
ous cation-saturated bentonites to the same degree in all 
cases under the conditions of the study. 

Upon increasing the concentration of Volclay bentonite, 
the release of terramycin hydrochloride or tetracycline 
hydrochloride gradually decreased as the concentration 
was increased up to 5 per cent w/v of the Volclay benton- 
ite. A leveling off in the release of the antibiotic, when in- 
corporated in concentrations of 5 to 10 per cent w/v of the 
Volclay bentonite, was shown. Adjusting Volclay bentonite 
suspensions to pH 4, 6, and 8 did not appreciably affect the 
release of terramycin hydrochloride or tetracycline hydro- 
chloride as compared with the unadjusted Volclay bentonite- 
antibiotic suspensions. 

Although the pH values of the antibiotic-bentonite sus- 
pensions varied with the various bentonites, the change in 
pH was not solely responsible for the differences in the re- 
lease of the individual antibiotics as evidenced by the zones 
of inhibition produced by the antibiotic solutions at various 
PH values. 

The Mgt+ or Catt ion, in a concentration equivalent to 
the number of milliequivalents of the ions present in their 
respective bentonites, when added to Na bentonite-antibiotic 
suspensions, appeared to suppress the release of the anti- 
biotics. The antibiotics in the various cation-saturated 
bentonite suspensions in general demonstrated greater 
stability when stored at 5° C. than when stored at room 
temperature (25° C.). 111 pages. $1.39. Mic 56-1196 


THE PHARMACOLOGICAL ACTIONS 
OF FURFURYLIDENEACETONE 


(Publication No. 16,024) 


Mervyn Gilbert Hardinge, Ph.D. 
Stanford University, 1956 


Statement of the Problem 

The finding by Cutting et al. (1952) that furfurylidene- 
acetone exhibited antineoplastic activity against certain 
mouse tumors prompted the study of the pharmacological 
properties of this compound. 





Procedure 

Furfurylideneacetone, commonly called furfuralacetone, 
is practically insoluble in water. Solubility increased to 
0.5 per cent when purified white crystals were used. A 
spectrophotometric method was developed by which the 
compound could be assayed quantitatively from blood, bile, 
urine and feces. 

To assess the role of the liver in the metabolism of 
furfuralacetone, the organ was destroyed (66 per cent) by 
chloroform and the effect of twice the LDs50 observed on 
chloroform treated and control rats. The toxic manifesta- 
tions of the compound were noted and the approximate LD 50 
established for several species of animals. 

The action of furfuralacetone on the cardiovascular sys- 
tem was studied in vivo in decerebrate and spinal cats and 
in dogs with oncometers on the spleen or intestine, using 
standard pharmacological procedures and synchronous 








electrocardiogram recordings. In vitro observations in- 
cluded the effect of the drug on excised hearts, coronary 
flow and perfusion of peripheral vessels of cats, rabbits, 
guinea pigs, rats and frogs. 

Lightly anesthetized dogs were employed to educe the 
action of furfuralacetone on respiration. Its effects were 
also studied on the smooth muscle of the bronchi, intestine 
and uterus, together with the phrenic nerve diaphragm 
preparation of the rat and the frog sciatic and claw nerves 
of lobsters. 

Antineoplastic studies were directed towards either 
masking or circumventing the obnoxious taste of furfural- 
acetone. 

The inhibitory action of the drug on the growth of Sac- 
charomyces cereviseae was employed to screen a variety 
of sulfhydryl containing compounds, amino acids and pen- 
toses for possible synergistic or antagonistic activity. 
Using manometric methods the effect of the compound was 
investigated on the aerobic metabolism of normal and 
tumor tissues and on the response of enzyme systems re- 
quiring free sulfhydryl groups for activity. 





Results and Conclusions 





1. Whole blood was found rapidly to remove furfuralace- 
tone, approximately 1 mg./ml. 

2. The mechanism was not elucidated, but chloroform 
poisoning, with associated liver damage, protected ani- 
mals against lethal doses of the drug. 

The liver probably metabolically alters furfuralace- 
tone since it could not be recovered from the bile, 
urine or feces of animals receiving the compound. 
The drug is highly irritant to the broken skin and mu- 
cous membrane. Subcutaneous injection has caused 
sterile abcess and necrosis with sloughing. 

The approximate LD,, of furfuralacetone established 
for mice, rats, rabbits and dogs was 65-70 mg./Kg., 
60-75 mg./Kg., 19 mg./Kg. and 150 mg./Kg., re- 
spectively. 

The drug produced a sudden and marked drop in blood 
pressure due mainly to a peripheral vasodilatation. In 
isolated hearts cardiac contractility was depressed 
and coronary flow increased. Myocardial anoxia was 
suggested as a possible mechanism for this action. 

. The respiratory center appeared to be directly stimu- 
lated by the drug. 

The compound generally depressed the smooth muscle 
of the bronchi, intestine and uterus. 

. Furfuralacetone inhibited the phrenic nerve muscle 
preparation of the rat diaphragm and blocked the action 
potential of lobster claw nerve. 

. Flavoring agents were ineffective in concealing the 
taste of furfuralacetone. The results of pair-feeding 
the compound with an effective anticancer agent sug- 
gested this as a method for evaluating the efficacy of 
disagreeable tasting antineoplastic drugs with border- 
line activity. 

. Furfuralacetone depressed the oxygen uptake of rat 
heart slices, rat liver slices, yeast cells and Ehrlich 
Ascites Carcinoma cells. Enzymes with essential 
sulfhydryl groups, such as succinoxidase and alcohol 
dehydrogenase, were affected. 
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SABADILLA ALKALOIDS 
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The University of Wisconsin, 1955 


Supervisor: Professor Lloyd M. Parks 


Using a percolation procedure, Sabadilla seed was first 
defatted with Skelly B, some alkaloids also being extracted. 
The seed was then successively extracted with benzene and 
chloroform, yielding in order of extraction, alkaloidal 
fractions designated Sa, Sb and Sc. A subsequent ex- 
traction with alcohol yielded fractions Sd, Se and Sf. 

The fraction investigated most intensively was Fraction 
Sc. It was first divided into benzene soluble and benzene 
insoluble portions. The benzene soluble portion was sub- 
jected to a modified single withdrawal counter current dis- 
tribution procedure; 0.5 M citrate buffer at pH 4.25 as im- 
mobile phase and chloroform as mobile phase. 

By this method, Fraction Sc (benzene soluble) was 
separated into three main divisions, the 0-buffer plate (A), 
buffer plates 1 and 2 (B) and buffer plates 3 through seven 
and chloroform plates 0 through seven (C). These three 
divisions were also obtained by a shortened 2-plate modi- 
fied single withdrawal counter current distribution pro- 
cedure. Division (C) contained over 90% veratridine and 
cevadine. 

Division (B) was separated into its major components 
using partition chromatography, with silicic acid and 0.5 M 
citrate buffer at pH 5.0 as the stationary phase and chloro- 
form and ethanol in chloroform as eluants. By this 
method, (B) was found to contain 40% veratridine and ceva- 
dine, 42% of a new alkaloid and 13% of uncharacterized ma- 
terial. The new alkaloid was characterized as vanilloyl- 
cevine, C,.H,,0,,N, M.P. 257.5-258.5 [a]}5+43.6 (C=1,87 in 
pyridine). 

Vanilloylcevine was found to be identical, by infra red 
spectrum and mixed melting point, with a compound re- 
ported by Marion et al,” which they isolated from a hy- 
drolysis mixture of “Veratrine,” melting at 264-270°C. 





The second part of the study was the attempted isolation 
of sabadilline, in an attempt to clarify the confusion which 
exists in the literature regarding this compound. 

A survey of previously obtained fractions of the saba- 
dilla alkaloids indicated that sabadilline was present in the 
highest concentration in fractions extracted from the seed 
by the more polar solvents. 

By the use of the 2-plate modified counter current ex- 
traction procedure, 0.5 M citrate buffer as immobile phase 
and chloroform as mobile phase, sabadilline and the other 
water soluble alkaloids were concentrated in the 0-buffer 
plate. The water soluble mixture was further separated 
into its various components by a nine plate counter current 
distribution procedure with 0.5 M phosphate buffer as the 
immobile phase and chloroform as the mobile phase. Saba- 
dilline was distributed in plates 4 through 7. 

When the material obtained from plates 4 through 7 was 
subjected to a 105 plate counter current distribution, using 
chloroform as immobile phase and 0.5 M phosphate buffer 
at pH 6.75 as the mobile phase, two distribution peaks were 
obtained, plates 25-64 (peak one) and plates 76-100 (peak 
two). 

Peak one contained sabadilline, but the material on both 
sides of the peak was not homogenous, The material from 
plates 25-40 contained no sabadilline-like material. All 
attempts to obtain pure sabadilline by the use of counter 
current distribution procedures, using as many as 725 
plates, partition and adsorption chromatography, failed. 

The peak one mixture was found to contain one mole of 
acetic acid, but the infrared spectrum of the most pure 
sabadilline material obtained, indicated that sabadilline is 
not an ester. The characteristic U.V. absorption spectrum 
of sabadilline is believed due to an a,f8 unsaturated ketone 
function. 149 pages. $1.86. Mic 56-1198 
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AXIOMATIC FOUNDATIONS 
OF RIGID BODY MECHANICS 


(Publication No. 16,011) 


Ernest Wilcox Adams, Ph.D. 
Stanford University, 1956 


This dissertation has two primary objectives: (1) to 
give a system of axioms adequate for the theory of motion 





of rigid bodies in a space of finite dimension r and acted 
on by finite applied forces; and (2) to show in what sense 
this theory is reducible to the theory of classical particular 
mechanics as axiomatized by McKinsey, Sugar, and Suppes 
(McKinsey, J.C.C., Sugar, A.C., and Suppes, P., * The 
Axiomatic Foundations of Classical Particular Mechanics,” 
Journal of Rational Mechanics and Analysis, Vol. 2, pp. 
253-272). 


The axioms are given in terms of seven primitive 
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notions corresponding to the following concepts: a set of 
rigid bodies, an interval of time, mass, position of center 
of mass, force and point of application, moment of inertia, 
and orientation relative to a system of axes. The two cen- 
tral axioms represent the equation of motion of the center 
of mass of a rigid body, and the equation of angular ac- 
celeration of a body due to given applied torque. We show 
that these axioms are sufficient to characterize completely 
the motion of a rigid body under given applied forces by 
showing that the two equations of motion have unique solu- 
tions for given forces and given initial positions and ve- 
locities. 

In discussing the notion of reduction, we suppose that 
the theories involved are characterized by two aspects: a 
set of axioms (or alternatively, the set of entities satisfy- 
ing the axioms), and a set of objects to which the theory is 
intended to be applied, called the intended interpretations. 
The reduction of a secondary theory to a primary theory 
involves two steps: (1) defining the primitive notions or 
intended interpretations of the secondary theory in terms 
of the primitive notions of the primary theory; and 
(2) showing that the axioms of the secondary theory follow 
from this definition and the axioms of the primary theory. 
The definition given in (1) does not in general represent an 
equivalence of meaning, but is usually an empirical hy-° 
pothesis. If the hypothesis involved in the definition is 
false, then the reduction is invalid. The importance of re- 
duction lies in the fact-that if a secondary theory is re- 
ducible to a primary theory, and the primary theory is 
correct in the sense that all of its intended interpretations 
satisfy its axioms, then the secondary theory is also cor- 
rect. We are able to show that if one essential assumption 
or hypothesis is correct, then rigid body mechanics is re- 
ducible to classical particular mechanics. The hypothesis 
of this reduction is that all rigid bodies are actually com- 
posed of finite numbers of particles. 

We discuss another notion similar to reduction, but es- 
sentially independent of the intended interpretations of the 
theories involved, the notion of a representation. Intui- 
tively, a system of particles represents a rigid body if the 
particles maintain fixed positions relative to one another, 
and “act like” the given rigid body in that they have the 
same total mass, moment of inertia, and move in the same 
way. We are able to show that for a space of r dimensions, 
every rigid body can be represented by a system of just 
r+1 particles. 

We also give a brief discussion of certain transfor- 
mations of systems of rigid body mechanics, showing that 
if any system which satisfies the axioms of rigid body me- 
chanics is altered in such a way as to change only such 
arbitrary factors as units of measurement and coordinate 
axes, then the resulting system also satisfies the axioms 
of rigid body mechanics. 232 pages. $2.90. Mic 56-1199 


THE CONCEPT OF DEMOCRACY 
IN DEWEY’S THEORY OF EDUCATION 


(Publication No. 16,271) 


Marc Belth, Ph.D. 
Columbia University, 1956 


Dewey’s theory of education is grounded in elemental 
bio-social conceptions, and is defined as the continuous 





reconstruction of experiences. Within that process of re- 
construction the fundamental dispositions of man are 
formed; dispositions toward nature, toward one’s fellow- 
man, toward the whole of life. Education is, therefore, a 
social phenomenon, and has implications for a concept of 
the good society. For Dewey, this good society is the 
democratic. So integral is this in his thought that his con- 
cept of education demands, for its fulfillment, an arena 
within which there will be promoted the continuous recon- 
struction of experiences at the highest possible level. 

This makes it necessary for Dewey to erect criteria, so 
that he may choose from among alternatives. He offers 
three distinct criteria, each of which derives from his pri- 
mary conviction that men become what education makes of 
them. 

1, Because growth depends on continual reconstruction, 
the good society is one deliberately committed to continuous 
change and to developing controls of that change. 

2. Because growth depends upon the extent of the inter- 
ests held in common by all members of a society, the good 
society is one which is dedicated to the free sharing of con- 
sciously accrued goods, out of which individual potentiali- 
ties are released and fulfilled. 

3. Because education for growth depends upon the re- 
duction of arbitrariness in the imposition of rights and 
duties, the good society is one whose institutions are con- 
tinuously open to modification, and to reformulation in 
terms of the emerging relationships which men sustain to 
one another. 

In terms of these criteria, for Dewey the good society 
is the democratic society. As a choice, it has implications 
for the development of moral man; for the relationship of 
the variety of interests which individuals pursue; for the 
exercise of the authority within which men live. 

In the experimental outlook of Dewey democracy is a 
way of living bound, in its commitment to method, to the 
scientific way of thought. His philosophy of education rests 
upon the way in which the scientific way of thought and the 
democratic way of life come together and manifest them- 
selves in human behavior. The free, wide-ranging, trained 
attitudes of observation and understanding, part of the 
method of science, serve also as the methods by which the 
common-sense problems of living are confronted. 

But the inter-relationship between democracy and sci- 
ence at the point of method does not reduce the one to the 
other. A way of living, although it depends upon thought, is 
not merely a way of thinking. Thus, there must exist an- 
other premise in light of which the way of living and the 
way of thinking fuse. This cohesive, around which Dewey 
feels there can be generated the loyalty of men, comes to 
be his own unique myth. And because it serves as the 
original ground and warrant for accepting the scientific ap- 
proach and the democratic way, the myth is refreshed and 
strengthened as science and democracy grow. This myth 
is passionate loyalty to creative intelligence in men. For 
Dewey’s exclusive commitment to science and democracy 
is built upon his conviction that man’s free, creative intel- 
ligence is capable of promoting the good life without the 
need for assistance from some power outside of nature. 
Although Dewey disavows myth, the fact remains that his 
concept of democracy rests on a myth, the strength of 
which has rarely been equalled, 

370 pages. $4.63. Mic 56-1200 
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LALANDE’S THEORIES 
OF INDUCTION AND EXPERIMENTATION 


(Publication No. 16,289) 


Stanley Wyman Newburger, Ph.D. 
Columbia University, 1956 


This thesis is a critical discussion of Andre Lalande’s 
theory of induction found in his Les Theories de l’induction 
et l’experimentation, and an introduction to his general 
rationalist philosophy, whose central contention is that the 
attitude and effort of the sciences are directed basically 
toward rationality and moral perfection rather than power 
over nature and man, and that they can sustain and increase 
the possibilities of a widely shared rational humanism. In 
keeping with the tradition followed by the ablest French 
philosophers, Lalande conceives of reason as a method for 
determining human action rather than as a preexisting 
structure of being and thought. The experimental sciences 
he sees as decisive witnesses to the inventiveness and 
dignity which the human spirit is capable of achieving, arts 
which require no metaphysical justification. The other arts 
of civilization display a similar if less accomplished 
rationality, and Lalande envisages an experimental and 
self-corrective logic of the human spirit which has two as- 
pects. It includes both the order of civilized action which 
men have partly invented and partly discovered, and the 
critical and inventive intellect which strives to go beyond 
the established norms, to further unify knowledge, to uni- 
versalize morality, art and religion. 

Lalande’s description of inductive proof and his treat- 
ment of the “problem” of induction reflect this approach. 
He distinguished between the problem of giving the sim- 
plest description of the basic logical operations of induc- 
tive proof, which he terms the principles, and the problem 
of the foundation or justification of induction. No demon- 
strative justification of induction outside the inductive 
process is possible. The justification is practical, since if 
we are to think or live at all we must think generally. Be- 
yond this the search for such guarantees of success as are 
open to us rests on an obligation to be rational or at least 
to be intelligent. Thus induction is justified as the conse- 
quence of two different moralities, the one based on the 
impossibility of surviving or living well without wagering 
for predictive success, the other founded on the human de- 
sire to be rational and to participate in the advance toward 
identity, which Lalande believes is the essential norm of 
our intelligence. The thesis places this general philosophy 
in the context of French philosophical thought of Lalande’s 
epoch, with special consideration of the work of Boutroux, 
Duhem, Poincare and Brunschvicg. 

Lalande’s specific discussion of inductive proof re- 
flects the trend in the present to formulate principles 
which express the actual conditions and procedures of 
logical proof employed in the sciences rather than those 
which ought to be employed according to some precon- 
ception. Thus he gives determinism a precise and limited 
meaning, virtually though not explicitly identifying it with 
the consistent use of confirmation and disconfirmation. 

The various attempts to transform a flexible procedure 
into a method that would approach certainty seem essen- 
tially sterile, but suggest how hard it is for men to give up 
the ideal of demonstrative certainty for scientific knowl- 
edge. It has been difficult for them to accept either the in- 
calculable role played by invention in scientific discovery 











or the fallibility and self-corrective and self-justificatory 
character of the general policies by which scientific 
reason validates all claims to reliable knowledge. 

82 pages. $1.03. Mic 56-1201 


METAPHYSICS AND THE VALUE THEORIES 
OF URBAN, DEWEY, AND PERRY 


(Publication No. 16,296) 


Ralph William Sleeper, Ph.D. 
Columbia University, 1956 


This is a study of the metaphysical foundations of the 
value theories of W. M. Urban, John Dewey and R. B. 
Perry. Its purpose is to illustrate the use of metaphysical 
inquiry in relation to the basic problems of value theory 
and to elicit through comparative analysis of three basic 
forms of value philosophy heuristic principles for further 
investigation. 

Section I traces the evolution of Urban’s theory of value 
from his early attempts to reduce values to their psycho- 
biological origins through his later view that “Value” is an 
ultimate, indefinable, a priori category of being and know- 
ing. The latter position, called by Urban the “axiological 
standpoint” is criticized as involving the doubtful premise 
that the structures of being are to be discovered in the 
structures of the mind, but it is argued that the attempt on 
Urban’s part to distinguish the ontological foundations of 
values is of sound intention. 

Section II demonstrates the inadequacy of attempts to 
interpret Dewey’s theory of valuation apart from consider- 
ation of the metaphysics upon which it is based. It is 
shown that the instrumentalist analysis of the valuation 
process as the reconstruction of problematic situations by 
means of cognitively directed operations calculated to se- 
cure immediate satisfactions and enjoyments requires a 
view of existential reality as having the generic traits indi- 
cated by the metaphysical categories which Dewey calls 
“precariousness” and “stability.” It is found that all 
values and valuations are taken by Dewey to be contingent 
upon the structures of being as they are cognitively en- 
countered through the methods of experimental inquiry. A 
question is raised as to whether this methodological con- 
dition which is imposed by Dewey upon metaphysical in- 
quiry may not unnecessarily limit its subject-matter by 
precluding consideration of absolute values. 

Section III rejects the prevalent interpretation of 
Perry’s general theory of value as an “interest” theory re- 
quiring reduction of values psycho-genetically. It is pointed 
out that while Perry’s definition of values is not based upon 
any particular metaphysics, it is nevertheless clear that 
his conception of comparative values and value judgments 
rests upon the foundation of a realistic metaphysics. Perry 
is shown to hold the view that organizations of values exist 
independently of the knowing process and that moral values 
are contingent upon these ontological structures, but his 
position is criticized for setting up an unnecessary onto- 
logical dualism between interests and their objects which 
acts as a stumbling-block for his theory. 

Certain tentative conclusions are drawn which may 
serve as leading principles for inquiry in the philosophy of 
values: 
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1. It is neither necessary nor useful to assign a differ- 
ent ontological status to values from that of facts. 

2. Metaphysical inquiry serves an essential function in 
eliciting the foundations of values and valuations. 

3. Metaphysics is helpful in clarifying problems in the 
interpretation of existing value theories. 

4. Metaphysics is useful in correcting the prevalent 
tendency in recent philosophy to generalize theories of 





value from specialized fields of inquiry; e.g., psychology, 
sociology, biological evolution, economics. 

9. The concept of ‘limitation,” which is found to func- 
tion in the three philosophies examined here despite their 
wide divergence, is useful as suggesting the metaphysical 
grounds of values and should be further examined for its 
possibilities in clarifying persistent problems in value 
theory. 163 pages. $2.04. Mic 56-1202 
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PHYSICS, GENERAL 


EVIDENCE FOR DOUBLE BRAGG SCATTERING 
IN COLD WORKED METALS 


(Publication No. 16,148) 


William George Brammer, Jr., Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Professor W. W. Beeman 


The diffuse small angle scattering which is found to 
originate from defects introduced into the volume of the 
metal during cold working, is ascribed to a particular 
model requiring a double Bragg scattering process. The 
model has not been confirmed in detail, but the scattering 
appears quite definitely to be a double Bragg process. 

Nickel, copper and aluminum foils have been stretched 
at -165°C. The scattering appears with no detectable time 
delay, whether the cold working is accomplished at liquid 
air or room temperature. The low temperature experi- 
ments are very strong evidence against the earlier pro- 
posed theory that the small angle scattering observed at 
room temperature arises from clustered vacancies. There 
are several reasons for doubting the cavity theory: (1) Iso- 
lated vacancies, which presumably are formed during the 
cold work, do not have sufficient mobility to aggregate at 
low temperatures, (2) Existing theories provide no mecha- 
nism for the formation during low temperature cold work, 
of the large three dimensional cavities required by scat- 
tering curve shapes and intensities. (3) The small angle 
scattered intensity from clustered vacancies should not ex- 
hibit the observed reversible temperature dependence 
which amounts to changes of some 10% or 20% for tempera- 
ture changes of few hundred degrees centigrade. In fact, 
large clusters which are energetically more favorable 
would be expected to grow at the expense of the smaller 
clusters with each succeeding heating cycle. Reversible 
temperature cycles are observed from -165°C to tempera- 
tures in the neighborhood of 300°C to 475°C depending upon 
the metal. 

The temperature dependence for the scattered intensity 
is calculated for Cu, Al and Ni on the basis of the proposed 
double scattering model. Two successive Bragg reflec- 
tions, from two small subgrains (of the order of several 
microns in diameter) which are nearly parallel and in the 
Same grain, contribute a very small peak that integrates 





with a large number of such peaks to form the diffuse 
small angle scattering. 

The reversible temperature dependence for the intensity 
of each ingle Bragg reflection is given by the temperature 
factor e ~" };j; hence the temperature factor for double 
scattering is a weighted average of the factors, e*™hkl, 
where h, k, 1 are Miller indices of contributing planes. The 
weighting factors are the relative intensities of the con- 
tributing planes which have been calculated by considering 
the polarization factors, multiplicity of equivalent planes, 
crystal structure factors, Debye factors and Lorentz fac- 
tors for both reflections. The experimental temperature 
dependence is Slightly greater than the theoretical but they 
agree to within the experimental error of 4% to 5%. 

The small angle scattered intensity is found to increase 
with increased cold working qualitatively as one would ex- 
pect for a double scattering process. The scattering an- 
neals out at the appropriate temperatures, around 270°C 
for Al, 325°C for Cu and 470°C for Ni, and with the correct 
kinetics for subgrain growth; a process which should re- 
move the small angle scattering resulting from a double 
scattering process. 

If the present double scattering model is sustained by 
further more definitive experiments, a parameter of the 
cold work which can be obtained from the small angle scat- 
tering data is the distribution of tilt angles between sub- 
grain normals within a single grain. The tilt angle, a, is 
related by $ = 2 a Sin Qp, to the observation angle, ¢, at 
which a small unresolved peak appears, where 9p is the 
Bragg angle of the contributing planes. 

108 pages. $1.35. Mic 56-1203 


THE INFRARED SPECTRUM OF WATER VAPOR 
(Publication No. 16,066) 


Frederick William Dalby, Ph.D. 
The Ohio State University, 1955 


The infrared spectrum of the water molecule plays an 
important role in metecrology, is often used in wave-length 
calibration of infrared spectrometers, and is the most in- 
teresting example of the spectrum of the asymmetric class 
of molecules. 

The infrared spectrum of water vapor was measured in 
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the spectral regions of from 5.26y to 7.14u and from 2.57p 
to 2.79 with a resolution greatly improved over that pre- 
viously attained. The spectra were studied with a vacuum 
grating spectrometer of the Pfund type with a 15,000 line 
per inch echelette grating as the dispersion element in the 
2.7 region and a 4,500 line per inch echelette grating in 
the 6.3 region. The water vapor in air at a pressure of 
about 1.5 cms. of Hg. provided the absorbing gas. All 
Spectra were observed in the first order of the grating. A 
Nernst glower operated at 1.0 amperes provided the con- 
tinuous radiation, which was detected with a Perkin-Elmer 
thermocouple in the 6.3p region and a Perkin-Elmer lead 
Sulphide cell in the 2.7 region. The spectra were cali- 
brated by simultaneous observation of visible iron and neon 
atomic lines from a hollow cathode discharge tube and the 
infrared radiation. 

A rotational analysis of the spectrum has led to the 
following molecular constants for the water molecule. 


1 * - 


100 010 001 
3657.05 10.10 1594.7870.10 3755.98 + 0.10 


27.13 * 0.02 31.2002 0.01 26.637 0.02 
14,29 + 0.01 14.67,+ 0.005 14.40 + 0.01 
9.10;¢ 0.01 9.15,7 0.005 9,15,+ 0.01 











V, cm 


A cm 
B cm’ 


Ca 
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MOLECULAR SCATTERING 
AND THE KINETIC THEORY OF GASES 


(Publication No. 16,165) 


George Gioumousis, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Professor C.F, Curtiss 


The present work is an extension of the kinetic theory 
of gases to molecules with internal structure. The major 
emphasis has been on the relation of the properties of the 
collision process to the solution of the Boltzmann equation. 

The collisions were treated quantum mechanically. A 
very general formal theory led to the formulation of the 
problem in terms of a coupled set of three-dimensional 
integral equations. Then specifically non-vibrating ro- 
tating molecules were considered. The exploitation of the 
properties of the three-dimensional rotation group led toa 
reduction to a coupled set of one-dimensional integral 
equations, at the expense of greater coupling. In addition, 
the cross sections were put in such a form that the angular 
integrations required for the solution of the Boltzmann 
equation become trivial. Then an idealized molecular 
model, that of nearly spherical rigid bodies, was developed 
for which the cross sections may be calculated essentially 
exactly. 

A major difficulty in the solution of the Boltzmann 
equation has been the non-existence of inverse collisions, 
or its quantal analogue. For the case of diatomic mole- 
cules two theorems were proved, one by means of the ab- 
stract theory and the other by the group-theoretical 





reduction of the integral equations, which led to a form of 
the Boltzmann equation similar to that obtained when in- 
verse collisions exist. In addition, the two theorems led to 
a proof of the Boltzmann H-theorem for such molecules. 
The results are that for diatomic molecules the Boltz- 
mann equation has been put in such a form that it is solva- 
ble by a simple extension of the usual Chapman- Enskog 
theory. The means of extension to general polyatomic 
molecules, though not trivial, is evident. In addition, an 
idealized model has been investigated which is sufficiently 
simple for extensive calculations, yet at the same time 
sufficiently flexible to represent real molecules at least 
qualitatively. 158 pages. $1.98. Mic 56-1205 


AN ELECTRON IMPACT DETERMINATION 
OF THE DISSOCIATION ENERGY OF 
CARBON MONOXIDE AND THE ELECTRON 
AFFINITY OF CARBON 


(Publication No. 15,940) 


Carl Robert Lagergren, Ph.D. 
University of Minnesota, 1955 


The dissociative ionization processes induced by the 
inelastic collisions of low velocity electrons with diatomic 
molecules are discussed, and the experimental methods of 
determining appearance potentials and ion initial kinetic 
energies are reviewed. An electron impact experiment in 
CO is described in which a new system of electron energy 
control that gives effectively a nearly monoenergetic dis- 
tribution in electron energies has been adapted, and an im- 
proved method of observing ion initial kinetic energies 
using the momentum dispersion property of a mass spec- 
trometer has been developed. C*t, O*, C~ and O- fragment 
ions are observed. If 1.45 ev. is accepted for the electron 
affinity of atomic oxygen, seven of the eight appearance po- 
tentials determined for the observed fragment ions require 
an interpretation leading to 11.1 ev. for the dissociation 
energy of CO. The eighth appearance potential, which 
corresponds to the formation of Ct and O fragments at 
22.69 + 0.05 ev., cannot be interpreted in terms of the 
process 


CO(x' e+) —>ct(?P*) + O(3P) 


with D(CO) = 11.1 ev. unless the data are assumed to be 
seriously in error. A new type of process 


CO(X' e+)—sC*(p* ‘D°) + O(3P), C*(p* 'D°)—>Ct(?P) +e 


is proposed which, if the energy of excitation of the p* 'D° 
state of neutral carbon lies about 11.6 ev. above the *P 
ground state, successfully reconciles the data with D(CO) 
= 11.1 ev. From the appearance potential measurements 
for the C~ ions, the electron affinity of carbon is deter- 
mined tobe 1.11.2ev. 100 pages. $1.25. Mic 56-1206 
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FINE STRUCTURE OF SINGLY IONIZED HELIUM 
(Publication No. 16,286) 


Edgar Lipworth, Ph.D. 
Columbia University, 1956 


The energy difference (S) between the 2°S1 and 2°P2 
states of singly ionized helium has been measured to high 
precision by a microwave method. Helium atoms ina 
resonant cavity are excited to the 2’Si state of the ion by 
continuous bombardment with 300 ev. electrons, and tran- 
sitions are induced to the 2°P1 state by the application of 
Square wave modulated rf power. The 2’P1 state decays 
rapidly to the 1°S3 ground state of the ion with the emission 
of a 40.8 ev. photon. The photons are counted by a photo- 
multiplier tube, followed by high speed counters gated on 
and off synchronously with the rf power, a method that ef- 
fectively compensates for gain changes in the counting 
channel and bears a strong resemblance to a “lock in” de- 
tection scheme. Two rf power levels are employed to 
compensate for possible changes in the metastable ion pro 
duction rate with magnetic field. 

A search has been made for possible sources of sys- 
tematic error. The value of (S) obtained for He* is 
14039.1 +3 Mc. The uncertainty quoted is three times the 
standard deviation obtained from twenty-five determi- 
nations of (S). The result is in agreement with previous 
results and with the best available theoretical value of 
14043.0 +3 Mc. The relationship between the present re- 
sult and that obtained for hydrogen is discussed. 

113 pages. $1.41. Mic 56-1207 


MEASUREMENT AND ANALYSIS OF 
THE ROTATIONAL FINE STRUCTURE 
OF THE v2 FUNDAMENTAL OF OZONE 


(Publication No. 16,090) 


William Elbert Nexsen, Jr., Ph.D. 
The Ohio State University, 1955 


The 705 cm™ y, fundamental of ozone has been investi- 
gated with a high resolution vacuum spectrometer. The 
sample was contained in a multiple traversal cell which 
gave an absorption path of eight meters. Over 300 ab- 
sorption maxima were measured in the region from 
787 cm.~'to 656 cm.~.. The band exhibits the properties of 
a perpendicular band of an almost symmetric rotator. The 
molecular constants obtained from analysis of the band are 
y, = 701.42 + 0.04 cm.", Afouo] = 3.5934 + 0.0004 cm.™’, 


B[oio] = 0.4300 + 0.001 cm’, Cfyz.] = 0.4058 + 0.0004 cm.” 


K = -0.9848 + 0.001. 

The 1110 cm.~ y, fundamental also has been investi- 
gated. Almost 200 absorption maxima were measured in 
the region 1180 cm." to 1070 cm."’. No attempt was made 
to analyze this band. 53 pages. $1.00. Mic 56-1208 





SOME OPTICAL AND MAGNETIC PROPERTIES OF 
F-CENTERS IN COLORED ALKALI HALIDE CRYSTALS 


(Publication No. 16,094) 


Conrad Joseph Rauch, Ph.D. 
The Ohio State University, 1955 


The oscillator strengths of the optical transition associ- 
ated with the F-band absorption in colored alkali halide 
crystals form the subject of the study. The oscillator 
strengths for the F-band in colored KCl, KBr, KI, NaCl, 
and CsBr were determined experimentally by a correlation 
of the number density of F-centers as determined mag- 
netically with that determined optically. Magnetically, the 
susceptibility of a colored crystal was measured from 1°K. 
to 300°K. in a cryostat fitted with a Gouy balance. Opti- 
cally, the absorption spectrum of the same crystal was 
measured at room temperature in a Beckman DU spectro- 
photometer. Also presented are an analysis of the F-band 
absorption and an extension of the molecular orbital model 
of the F-center to a simple calculation of the oscillator 
strength. 126 pages. $1.58. Mic 56-1209 


PHYSICS, ELECTRONICS 
AND ELECTRICITY 


DIELECTRIC DISPERSION IN ILLUMINATED 
LUMINESCENT ZINC SULFIDE* 


(Publication No. 15,990) 


Irving Ames, Ph.D. 
Cornell University, 1956 


The investigation of the dielectric dispersion of zinc 
sulfide phosphors under illumination has been extended to 
Single crystals and to compressed and sintered powders. 
Samples were mounted between gold electrodes; whenever 
possible, the electrodes were evaporated directly to the 
samples. One of the electrodes was semi-transparent in 
order to permit illumination of the samples during meas- 
urement. The DC photoconductance and AC admittance 
changes under 3650 A excitation, at room and liquid nitro- 
gen temperatures, were examined. The range of the AC 
measurements was from 30 c.p.s. to 500 mc. 

The significant features of the electrical measurements 
on the crystals, were as follows: 

(1). The DC photocurrent characteristics were linear 
up to breakdown. The photoconductance was several 
orders of magnitude larger than that of the powders; it 
was proportional to the intensity of the excitation and in- 
creased with temperature. - 

(2). The AC dispersion contained two distinct compo- 
nents; one decreased monotonically with frequency, the 
other was relaxation-like. The presence of the monotonic 
component can be explained in terms of the DC photo- 
conductance. The relaxation frequency associated with the 
other was proportional to the intensity of the excitation, 
increased with temperature, and decreased with time after 
the excitation was shut off. 
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The dependence of the relaxation frequency on intensity, 
time after shut off of excitation, and temperature, was 
similar to that of the photoconductance. As in the case of 
the powders, the most plausible explanation for the relax- 
ation was that it arose because of the presence of regions 
differing in their photoconductive properties, rather than 
from the contribution to the polarizability by the trapped 
electrons. 

A commercial ZnS:Ag, “hexagonal” phosphor powder 
which displayed relaxation was compressed (without alter- 
ing its luminescent properties) and thereby converted to 
the cubic form. The relaxation could no longer be de- 
tected; it reappeared only after the sample underwent 
partial conversion back to the hexagonal form as a conse- 
quence of heat treatment. 

Several typical crystals were analyzed by means of ro- 
tation, oscillation, Weissenberg, and Debye-Scherrer 
methods. The crystals were found to contain 4, 7, 8, and 9 
layer polymorphs, in addition to regions of hexagonal and 
twinned cubic structure. 

The results of the electrical measurements, in con- 
junction with the X-Ray studies on powders and crystals, 
indicate that the non-uniformities needed to account for 
the relaxation are somehow related to the imperfect crys- 
tallographic structure of zinc sulfide. 

71 pages. $1.00. Mic 56-1210 
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THEORY AND APPLICATION OF UNIFORM 
ELECTROSTATIC FOCUSING OF 
HOLLOW ELECTRON BEAMS 


(Publication No. 16,019) 


Charles Burton Crumly, Ph.D. 
Stanford University, 1956 


Recent advances in the field of beam-type microwave 
tubes has stimulated interest in methods of focusing long, 
thin electron beams in which more efficient use of mag- 
netic fields is made, than in the conventional “confined 
flow” focusing, using a strong axial field. One such 
method, particularly attractive since it eliminates com- 
pletely the need for a magnetic field over the beam, was 
recently proposed by L. A. Harris. This method, termed 
Harris flow, uses a radial electric field to counterbalance 
the space-charge divergence forces in an axially sym- 
metric, spinning hollow beam, resulting in stable motion. 
The beam is set spinning by passing it through a region of 


relatively weak radial magnetic field near the electron gun. 


Elimination of the axial magnetic field allows a reduction 
in the weight, space, and power requirements for the tube 
system, and this is the primary advantage of this focusing 
method. 

The theory of this case is developed, and design re- 
lations presented. It is shown that the nonuniform-charge- 
density distribution requirement, formerly considered in- 
imical to practical realization of this scheme, is not 
critical for beams that are not too thick, and can be ig- 
nored in most practical cases. Thus the usual uniform- 
density electron sources can be employed. The problem 
beam spreading due to transverse thermal velocities is 
analyzed, and results are obtained numerically for a rep- 
resentative beam geometry. 





An experimental traveling-wave amplifier tube, oper- 
ating in the UHF region, was designed and constructed. 

The results confirm the practicability of this focusing 
method. Some problems encountered in this application 
are discussed. 

It is concluded that Harris flow can be applied to practi- 
cal beam-type tubes, and, although more complex to de- 
sign and build, these tubes will enjoy the unique advantage 
of focusing without the usual heavy magnet structure. 

87 pages. $1.09. Mic 56-1211 


ELECTRICAL CONDUCTIVITY OF SINGLE CRYSTALS 
OF BARIUM OXIDE AS A FUNCTION 
OF TEMPERATURE AND EXCESS BARIUM DENSITY 


(Publication No. 15,991) 


Richard Talbot Dolloff, Ph.D. 
Cornell University, 1956 


Previous conductivity measurements of BaO single 
crystals have been difficult to interpret because of uncer- 
tainty as to the number and type of impurities present in 
the crystals as grown. The present experiments take ad- 
vantage of the fact that electron donors in the form of F’- 
centers may be introduced into the crystals in known 
amounts by heating the crystals in an atmosphere of barium 
vapor. The conductivity of a BaO crystal containing a 
large F’-center concentration is not strongly dependent on 
other impurities present. 

The crystals were grown by vapor deposition on MgO 
seeds and were about 6 x 6 x 2 mm’ in size. All crystals 
were prepared in desiccated air to prevent deterioration 
by water vapor. Conductivity measurements, made by a 
four-probe method over a temperature range from 500 to 
1000 degrees K, were carried out in a special tube de- 
signed to be assembled and mounted on a vacuum system 
without exposing the crystals to laboratory air. Contacts 
to the crystals were made by platinum flags pressed 
against sputtered platinum electrodes. All measurements 
were made at pressures below 10-° mm of Hg. 

The F’-center densities of crystals colored by excess 
barium were determined by applying the Smakula formula 
to the F’ absorption band at 2.0 ev. Calculated absorption 
center densities ranged from 10°° to 6 x 10'’/cc, and maxi- 
mum absorption constants reached values of 120 cm”. 

Conductivity data were obtained for uncolored crystals. 
Reproducible results could be obtained after a 10 hour 
heating period at 1000 degrees K. Conductivity values 
were about 10 mho/cm at 1000 degrees K and wére 
characterized by activation energies of 0.9 to 1.2 ev at low 
temperatures and by 0.5 to 0.6 ev energies at high tem- 
peratures. A bend in the log-conductivity versus 1/T 
curves occurred at 680 degrees K. Data for individual 
crystals were reproducible to within a few per cent. 

Conductivity data for crystals containing F’-centers 
were obtained in reproducible fashion up to about 900 de- 
grees K. Temperatures above this value caused bleaching 
of the crystals. The values measured were characterized 
by activation energies of 2.0 to 2.2 ev, and the conductivi- 
ties were of the order of 0.4 to 1.0 mho/cm at the high 
temperatures, The values at 500 degrees K were of the 
order of 10~’ mho/cm. These data were approximately 
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linear on a log-conductivity versus 1/T plot and exhibited 
conductivity maxima at about 850 degrees K. 

The data for the uncolored crystals may be fitted to an 
n-type semiconductor model containing donors and ac- 
ceptors by the use of a constant mobility value of 5 cm/sec 
per volt/cm as determined by other investigations of BaO 
Single crystals. The conductivity data were consistent (to 
within the experimental error) with donor concentrations 
of about 10°°/cc and with acceptor concentrations some- 
what less than this. 

The optically determined F’-center densities for the 
colored crystals were compared with the electron carrier 
densities obtained from the conductivity maxima by as- 
suming the mobility value given above. The determinations 
agreed to within a factor of three, which is as good agree- 
ment as expected with the experimental techniques used. 
The position of the Fermi level at saturation conductivity 
and the value of the donor energy determined from the con- 
ductivity behavior require the assumption of a temperature- 
dependent energy level if simple semiconductor theory is 
to apply. Independent data of the position of the F’-center 
level as a function of temperature support this conclusion. 

121 pages. $1.51. Mic 56-1212 


AN EXPERIMENTAL INVESTIGATION OF SOME LOW 
FREQUENCY NOISES IN VACUUM TUBES 


(Publication No. 15,941) 


Wallace Waldo Lindemann, Ph.D. 
University of Minnesota, 1955 


As the title suggests this thesis is concerned with two 
types of low frequency tube noise. These are anomalous 
flicker effect and ordinary flicker effect. 

Anomalous flicker effect appears in tubes having tung- 
sten cathodes when those tubes are operating under space 
charge limited conditions. The effect is characterized by 
a spectrum which varies as const. T7/(1 +w’?’). The the- 
sis shows that such a spectrum is generated by a number 
of exponentially decaying current pulses which are pro- 
duced by the interaction of positive ions from the cathode 
with the negative space charge. Some aging experiments 
indicate that the ions are either tungsten ions, deep-lying 
impurity ions, or ions of the oxides of tungsten. A final 
experiment shows that the effect may be eliminated by 
placing a negative shield (positive ion sink) near the tube 
cathode. 

The work on ordinary flicker effect is concerned with 
the cause of the effect in tubes with oxide-coated cathodes. 
Some measurements on tubes with variable spacings indi- 
cate that the noise is introduced as a fluctuation in the tube 
current rather than as a fluctuation in the emission current 
as is generally supposed. Further experiments at close 
Spacings indicate a close relationship between flicker noise 
and the electric field strength at the surface of the cathode. 
These results are used as the basis for a new mechanism 
to explain the generation of flicker effect in oxide cathodes. 
This mechanism involves the modulation of the electron 
stream as it passes through the surface pores of the oxide 
coating by a fluctuating voltage near the surface of the 
coating. Finally, the importance of the results in con- 
nection with low flicker noise tube design are discussed. 
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DIFFUSION AND CHEMICAL ACTIVATION 
IN OXIDE COATED CATHODES 


(Publication No. 15,953) 


Ralph Wilbur Peterson, Ph.D. 
University of Minnesota, 1955 


The evolution rate of Sr from an oxide cathode has been 
measured by observing the radioactivity of an anode which 
has been exposed to an oxide cathode containing the isotope 
SYrg9- Since this rate appears to be quite sensitive to the 
particular base nickel used, it is concluded that the Sr is 
evolved largely as metallic Sr which has been produced by 
reduction of the BaSrO, coating by impurities originally in 
the base nickel, 

Tests have been run using both Al and carbon as base 
nickel impurities. Sr evolution rates are seen to be di- 
rectly related to the rate at which these impurities should 
diffuse from the base nickel into the oxide coating. 

It has been possible to relate the emission capabilities 
of the cathode (pulsed emission current) to an average ex- 
cess concentration of the metallic constituent of the oxide 
coating. (Or an average concentration of impurity 
centers.) These impurity centers appear to be the result 
of diffusion of excess metal adsorbed on the surface of the 
oxide particles. (It is, of course, immaterial whether we 
speak of diffusion of metal in or oxygen out.) This ad- 
sorbed metal is thought to be alkaline earth produced by 
chemical reaction of the activator which diffuses from the 
base nickel into the oxide and reduces it. (At least for 
aluminum* as an activator.) The alkaline earth metal so 
produced is thought to travel out of the coating by Knudsen 
flow, thus producing an alkaline earth metal pressure in 
the pores of the coating which is in equilibrium with the 
alkaline earth metal adsorbed on the oxide particles. 

For carbon, the case is not so clean cut. There seem 
to be complications, perhaps a competing chemical process 
which “wastes” most of the activator (carbon). | 

118 pages. $1.48. Mic 56-1214 


*Kisenstein, John & Affleck’ report formation of a 
BaAlz2O4 interface on base nickels containing: Al as the main 
impurity. Thus, we reason that Al itself is not the metal 
adsorbed on the oxide particles. 


THE MICROWAVE SPECTRUM OF CHLOROFORM 
(Publication No. 15,898) 


Peter Nord Wolfe, Ph.D. 
The Ohio State University, 1955 


Previous microwave-spectroscopic studies of chloro- 
form have treated the symmetric rotor species of the 
molecule as rigid rotors. The present investigation ex- 
tends this work to include the light asymmetric species, as 
well as the light, abundant, symmetric species of the mole- 
cule, which are treated more exactly by considering the 
effects of centrifugal distortion and of nuclear quadrupole 
interactions. 

A 6-kilocycle Stark modulation type of microwave spec- 
trometer is employed to observe the rotational transitions 
between the states J=2 and J=3 for these species. 
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Frequencies are determined by comparison with markers 
at 5-megacycle intervals from a secondary frequency 
standard which is standardized against WWV. 

The nuclear quadrupole interaction problem for a sym- 
metric rotor with three identical quadrupolar nuclei of 
spin 3/2 is treated according to the method of Bersohn, 
which uses the Racah coefficients for irreducible tensor 
operators on states of coupled angular momenta. The 
quadrupole Hamiltonian is developed from classical theory 
and employed in determining the expression for the matrix 
elements of the perturbation energies. For the rotational 
states J=2 and J=3, these matrices are computed and di- 
agonalized. In addition, the relative intensities of the vari- 
ous hyperfine components of the transition between these 
two states are calculated, and an expression is derived for 
the quadrupolar displacement of the most intense hyperfine 
component of any rotational transition except the first. 

A comparison of the theoretical and observed hyperfine 
structures in CHCl3° then yields for the nuclear quadrupole 
coupling constant 


i + 
eQV_. = 28.70 = .08 Mc., 


where z is the molecular symmetry axis; or, with the as- 
sumption of axial charge symmetry about the C-Cl bond di- 
rection, a, 


eQV,, =-80.39 + .22 Mc. 


The hyperfine structure pattern also implies a centrifugal 
distortion coefficient 


DyK = 59 + 7 ke. 


Treatment of the J=6 observation of Unterberger, 
Trambarulo, and Smith to include nuclear quadrupole and 
centrifugal distortion effects allows this data to be com- 
bined with the results of the present work to give, for 
CHCL’: 


B 3302.41 + .03 Mc. 
Dy; = 4.12 ? 43 ke. 


For purposes of estimating centrifugal distortion and 
nuclear quadrupole effects, the asymmetric species is 
treated as a symmetric rotor. The rotational constants 
for this species then yield the following revised structural 
parameters for the molecule: 


C-H = 1.073 A (assumed) 
C-Cl = 1.7624 A 
C1-C-Cl = 11055’ 


The first rotational transition in fluoroform is also ex- 
amined, in order to determine qualitatively the change in 
the centrifugal distortion coefficient Dy; with change in 
halogen mass in the methyl tri-halides. This observation, 
when combined with that of Gilliam, Edwards, and Gordy 
for the second rotational transition, gives for the rotational 
constants of fluoroform: 


B 10349.01 + .03 Mc. 
D, = 34.6 f 9.2 ke. 
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A CLOUD CHAMBER INVESTIGATION OF CHARGED V 
PARTICLES—PROPERTIES OF THE CHARGED @ MESON 


(Publication No. 13,660) 


William Howard Arnold, Jr., Ph.D. 
Princeton University, 1955 


This thesis reports an experimental investigation of 
charged unstable particles. The apparatus consisted of 
two Wilson cloud chambers operated at an altitude of 
10,600 feet. The upper chamber was most useful for the 
measurement of particles’ momenta, being free of solid 
material and having an average magnetic field of 5700 
gauss. The lower chamber contained seven 1/2” plates of 
lead or copper, to measure a particle’s range and observe 
its interaction with matter. The chambers were triggered 
simultaneously for penetrating nuclear showers. Mo- 
mentum measurements in the upper chamber were Cali- 
brated by observing the corrections necessary to give 
stopped protons the proper mass. 

In the course of a year, 48,000 photographs of the mo- 
mentum chamber were obtained, in which 46 examples of 
charged heavy meson and hyperon decays were observed. 
Two were examples of the decay 0@+—+7°+ 7° and establish 
the nature of both secondary particles. One example of the 
decay Ky—>p + vy was obtained which yielded a K, mass of 
912 t 20 electron masses. One cascade particle was ob- 
tained, of the type 


=—+NX+ 1- + 63 + 9 Mev. 


A kinematical analysis showed the presence of 10V* 
events and 7V~ which had center of mass momenta in the 
range 200 - 300 wey and were inconsistent with known 
types of hyperons. A mean life analysis gave a result for 
V+ of 5.2 x 107° sec., with a 7% probability of consistency 
with the Ky lifetime (assumed to be > 5 x 10™° sec.). The 
mean life of the V~ particles was 4.2 x 107° sec., with a 
10% probability of being > 5 x 107° sec. On the basis of 
the lifetime analysis it is concluded that the 17 two-body K 
meson decays are mostly of the type 9+, with a ratio of 
Kj to @ * at production which is consistent with unity and 
has a high probability of being less than 6. 

The following properties are deduced for the 97 parti- 
cle: 


@t mass = 953 + 18 electron masses 


-10 + 2.2 


02 mean life= 48x10 | 4°) 


(sec.) 


with 50% confidence 


-43+ 49 


8 54 with 95% confidence. 
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NUCLEAR MAGNETIC DIPOLE AND ELECTRIC 
QUADRUPOLE INTERACTIONS IN SINGLE CRYSTALS 


(Publication No. 15,817) 


Leonard Carlton Brown, Ph.D. 
The Ohio State University, 1955 


The primary problem considered in the dissertation 
was the experimental investigation of the radiofrequency 
absorption spectra of a single crystal of the mineral beryl, 
Al,Be,Si,O,3, in the presence of a strong magnetic field and 
at room temperatures. 

A second problem of a more general nature consisted 
of the development of closed theoretical expressions re- 
lating the magnetic dipole and electric quadrupole inter- 
action constants pHo, e’Qaq, and 7 to the experimentally ob- 
served frequencies py ;; for arbitrary orientations (0,¢) of 
the magnetic field Hp with respect to the principal axes of 
the electric field gradient tensor VE and for arbitrary 
values of the nuclear spin I. Higher multipole interactions 
were assumed to be absent or vanishingly small. 

Other secondary considerations included (1) a review of 
the multipole expansion approach to the calculation of the 
energy matrix with discussions on the applicability of clas- 
sical concepts and the vector model of angular momentum; 
(2) a development of closed expressions for the energy 
levels Fi = Fi(uHo, e*Qa, 7) for I = 3/2 and with Ho parallel 
to any one of the three principal axes of VE; and (3) dis- 
cussion of experimental procedures which simplify the 
general problem of determining Ho, e’Qq, and 7 from 
laboratory measurements. 

The absorption resonances of beryl were observed by 

means of a superregenerative type of radiofrequency spec- 
trometer embodying magnetic modulation and narrow-band 
amplification. A large permanent magnet provided the ex- 
ternal field Ho of approximately 7800 gauss. Absorption 
spectra due to Al’ and Be’ were observed for various 
orientations of Ho with respect to VE, and the measured 
frequencies were interpreted in terms of the following 
physical constants: 


Al*’; 
wl= 3.6385 + .0003 nm. 
3 


.093 + .015 Mc./sec. 
00 + .005 


I = 3/2,|u|= 1.1774 + .0002 nm. 
| e?Qq|= 0.504 + .004 Mc./sec. 
n = 0.090 + .005 


The observed symmetries and orientations with respect 
to the crystal axes of the field gradient tensors at the Al 
and Be sites were found to be in excellent agreement with 
theoretical predictions from the known crystal structure. 

The closed theoretical expressions previously men- 
tioned were obtained by equating coefficients between two 
identical secular polynomials, one obtained from the 
measured frequencies and the other expanded from the 
theoretical secular determinant. The closed expressions 
are most valuable in situations where the perturbation 
calculation converges slowly or not at all. 
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A STUDY. OF I’, I', Te"; Tr” AND U™ 
BY ELECTRIC EXCITATION 


(Publication No. 16,158) 


Ajay Shrinivas Divatia, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Assistant Professor David A. Lind 


Gamma-rays resulting from proton or alpha-particle 
bombardment of In'5, ['*’, Ta'®, Th’** and U*** were studied 
using a Nal T1) scintillation spectrometer. Gamma-ray 
yields were measured as a function of the incident particle 
energy and compared with the theory of electric excitation. 
Reduced transition probabilities for excitations have been 
obtained from absolute cross section measurements and 
compared with their values based on single particle esti- 
mates. For the nuclei Ta‘”, Th”? and U*™*, which lie far 
away from closed shells, intrinsic quadrupole moments 
and nuclear deformations have been deduced assuming the 
unified nuclear model of Bohr and Mottelson. The gamma- 
rays observed under proton bombardment are; In’**: 512 
+ 12 kev; 27:20817, 39218, 438110, 631110, 751225, 941 
+ 50 kev; and Ta'™: 137 + 3, 165 + 4, 302 + 4 kev. Those 
observed under alpha-particle bombardment are, I'’’: 60 
+2, 201+4 kev; Th’: 50+5 kev; and U: 45 + 3 kev. 
The excitation curve for the 512 kev gamma-ray of In’’® 
differs markedly from the theoretical E2 excitation curve 
and suggests compound nucleus formation. The excitation 
curves for the 392 kev and 941 kev gamma-rays of I'*’ dif- 
fer from the theoretical E2 curves to some extent. All the 
other gamma-rays follow an E2 excitation function. The 
case of I’*’ appears to be unique in that a large number of 
levels are excited by electric excitation. Nuclear proper- 
ties deduced from absolute measurements indicate that 
collective excitations are not completely absent in the Ir?’ 
nucleus and that they play a major role in exciting the 
nuclei Ta’, Th’ and U~’. 

104 pages. $1.30. Mic 56-1218 


A STUDY OF ELECTRIC QUADRUPOLE AND PROTON 
CORRELATION EFFECTS IN THE SCATTERING OF 
HIGH- ENERGY ELECTRONS BY HEAVY NUCLEI 


(Publication No. 16,020) 


Bertram Wilson Downs, Jr., Ph.D. 
Stanford University, 1956 


This dissertation is divided into three distinct parts. 

In Part I the kinetic and potential energies of a liquid 
drop performing small oscillations are calculated for a 
drop which, in its equilibrium spherical shape, has arbi- 
trary radial distributions of mass and electric charge. The 
results of these calculations show how arbitrary nucleon 
distributions can be incorporated into the Bohr-Mottelson 
model of the heavy nuclei. The Bohr-Mottelson formula 
connecting the probability for excitation of a low-energy 
rotational state of a heavy nucleus with the energy of that 
state is extended for arbitrary distributions of mass and 
electric charge. It is shown that differences between the 
proton and neutron distributions cannot account for the dis- 
crepancies between the measured transition probabilities 
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and the measured energy levels which exist in the analysis 
of Coulomb-excitation experiments by means of the Bohr- 
Mottelson model. 

Part II contains a study of electric-quadrupole effects 
in the scattering of high-energy electrons by heavy nuclei. 
Electric-quadrupole effects consist of contributions to the 
scattering cross section which arise from the static quad- 
rupole excitations of the low-energy rotational states of 
the target nucleus. It is shown that the results of experi- 
ments on the scattering of high-energy electrons by heavy 
nuclei which are known to possess large intrinsic defor- 
mations can be explained by the consideration of electric- 
quadrupole effects in addition to the scattering from a 
spherically-symmetric charge distribution. Results are 
given for the scattering of 180-Mev electrons by tantalum. 

Part III contains an investigation of the effects of short- 
range correlations in position between two protons in the 
elastic scattering of high-energy electrons by heavy nuclei. 
The results of this investigation indicate that current ex- 
periments on the elastic scattering of electrons by nuclei 
are not likely to yield information about short-range corre- 
lations in position between two protons. In an exploratory 
calculation with the second-order perturbation theory the 
leading term in the two-proton contribution to the scatter- 
ing cross section is evaluated for a particular two-proton 
charge density. For the two-proton charge density used in 
this calculation, the probability that two protons are found 
a distance D apart is small when D is zero and increases 
with increasing D to a maximum value when D is roughly 
equal to the average distance between protons in nuclear 
matter. Results are given for the scattering of 600-Mev 
electrons by heavy nuclei. 136 pages. $1.70. Mic 56-1219 


A FEASIBLE METHOD OF MEASURING 
THE NEUTRINO CROSS SECTION: THE RADIATIVE 
ELECTRON-CAPTURE OF Be’, Ba!**, Sn'!3, T1?%, 
Co®”, Mn™, AND I! 


(Publication No. 16,081) 


Richard Gustave Jung, Ph.D. 
The Ohio State University, 1955 


The occurrence of inverse beta processes may provide 
a means of determining the cross section of the neutrino. 
When Li’ is subjected to the intense neutrino flux in a pile, 
Be’ is formed by such processes. A scintillation counter 
of known gamma efficiency may be used to determine the 
amount of Be’ activity so formed. Extrapolation to neu- 
trino cross section may then be performed. 

The amount of activity obtainable in this manner is 
small, and the problem encountered is that of measuring 
weak activity. Special instruments, including a five- 
channel analyzer, were built for the purpose of obtaining 
stability of operation and economy of time consumption. 
Crystal background reduction was obtained through the use 
of a guard crystal surrounding the sample-counting crys- 
tal and operating into an anticoincidence circuit built into 
the five-channel analyzer. It is shown that for a sample of 
given activity an optimum crystal size which is dependent 
principally on background intensity may be found. Opti- 
mum crystal refers to the crystal for which the source- 
counting rate and background-counting rate are such that 
given statistics are obtained in the least amount of time. 





Several preliminary tests were made. A very weak 
source of Be’ was measured to check on the reliability of 
operation of the instrumentation. The activity of this 
source was Of the same order of magnitude as that which 
it is calculated may be expected to be formed by inverse 
processes when 6 kilograms of Li’ are bombarded in a pile 
for 60 days. The Be’ fraction of a source prepared by 
proton bombardment of Li® was measured and found to con- 
tain Na’. This finding indicates the need of obtaining a 
very pure sample of Li’ for bombardment in the process of 
determining the cross section of the neutrino. It is con- 
cluded that this method of measuring this cross section is 
feasible. 

Disintegration energies associated with electron- 
capture transitions were measured with a five-channel ana- 
lyzer and also with coincidence technique. It was found 
that except in the most simple of decay schemes, piling-up 
of pulses due to monoergic gamma rays prevented the 
measurement of the disintegration energy by means of the 
five-channel analyzer. 

The transition energy of the Be’ decay to the ground 
state of Li’ was measured successfully with the five- 
channel analyzer. Attempts to measure the transition 
energies of Ba and Sn’ were unsuccessful because of 
piling-up of gamma ray pulses in amplifier and analyzer. 

Coincidence measurements were made with a com- 
mercial circuit manufactured by Defectolab of Chicago. 
The resolving time was calibrated to be 0.85 + 107’ sec- 
onds. Transition energies of, electron-capture processes 
in Sn’, TI’, Co’, and Mn™ were measured. Coincidence 
counting rates were corrected for photo-efficiency of the 
crystal. Plots of the square root of the corrected counting 
rate divided by the energy vs. the energy show transition 
energies to be 100 f 10,.376 + 30, 434 + 30, and 528 t 20 
respectively. 

A scintillation spectrum of an Sb + 23 mev. alpha bom- 
bardment shows the usual gamma rays of F™ and also a 
gamma ray of 2.70 mev. energy not previously reported in 
I 


. Half-life plots of the 2.70 mev. gamma along with 


prominent I’“ radiation show the same half-life for all 
radiations. It is assumed that the 2.70 mev. gamma is a 
second electron-capture branch in I'™. 

122 pages. $1.53. Mic 56-1220 


THE ABSOLUTE DIFFERENTIAL CROSS SECTION 
AND ANGULAR DISTRIBUTION FOR THE ELASTIC 
SCATTERING OF 9.75 MEV PROTONS BY HELIUM-3 


(Publication No. 15,942) 


Ralph Harvey Lovberg, Ph.D. 
University of Minnesota, 1955 


The absolute differential cross section for the elastic 
scattering of protons by He* has been measured using an 
incident proton beam having an energy of 9.75 Mev. This 
measurement was done over a range of scattering angles 
from 30° to 150° in the center-of-mass system. 

Protons from the first section of the Minnesota linear 
accelerator were passed through a cell containing gaseous 
He’ at approximately 1 cm. Hg pressure. Scattered pro- 
tons were detected by means of a scintillation counter 
which could be moved around the scattering region during 
the experiment. The counter crystal employed was 
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thallium-activated sodium iodide, which yields larger light 
output for a given particle energy than do other commonly 
used crystals, and which gives a total output accurately 
proportional to particle energy. The electrical pulses 
from the counter were amplified and fed into a 10-channel 
pulse height analyzer which, by sorting and registering the 
pulses according to amplitude, yielded an energy spectrum 
of the radiation incident upon the crystal. Separation of de- 
tector counts due to scattering from contaminant gases in 
the target cell was made possible by the energy discrimi- 
nation of the counter. 

Scattering runs were made at five-degree intervals 
from 30° to 150° in the center-of-mass system. The proton 
beam current of approximately 5 x 10™° amperes combined 
with the low target gas pressure and the ft 1 degree ac- 
ceptance angle of the counter gave counting rates of about 
175 counts per hour at angles where the cross section was 
lowest. However, statistical uncertainties of better than 
5% were obtained at almost all points. The angular distri- 
bution obtained is described roughly as follows: 


30° cm angle, 345 x 10™°’ cm’ cross section; 50°, 180; 
70°, 108; 90°, 43.4; 110°, 18.2; 130°, 37.5; 150°, 84.5. 


This distribution of scattered protons has been com- 
pared to that predicted by P. Swan, who used the resonating 
group structure of Wheeler as a dynamical model for the 
p-He’ system, calculating scattering distributions on the 
assumption of various exchange force combinations. The 
data obtained in this experiment are not in good agreement 
with any of the distributions predicted hy Swan, although 
the theoretical curve which is the best approximation is 
calculated for non-exchange forces. This result is in con- 
trast to the n-d and n-T data, which agree well with pre- 
dictions based on exchange forces. 

72 pages. $1.00. Mic 56-1221 


EVIDENCE FOR THE ELECTROMAGNETIC 
PRODUCTION OF yu-MESONS 


(Publication No. 16,026) 


George Edward Masek, Ph.D. 
Stanford University, 1956 


Direct electromagnetic production of pairs of u-mesons 
has been investigated. The means of detection chosen con- 
sists of searching for the production of single negative p- 
mesons peaked sharply in the forward direction. The tar- 
get chosen was aluminum, bombarded by bremsstrahlung 
from 575-Mev electrons, and the angular range studied 
was 10°< 8 < 30°. The experimental value o,,, of the 
cross section was referred to a theoretical value O;p,.6or7 
computed by modifying the conventional formula for the 
pair production of fermions by photons in a Coulomb field 
by the introduction of a finite nuclear radius. Observa- 
tions carried out give exp /Otheor = 1.93 + 0.68. The 
quoted standard error defines the statistical accuracy only 
and is a measure of the likelihood of the existence of the 
process; in addition, the absolute cross section is uncer- 
tain to within a factor of 1.48. 

199 pages. $2.49. Mic 56-1222 





C'? + d CROSS SECTIONS 
AND THEIR INTERPRETATION 


(Publication No. 16,189) 


Marcus Thomas McEllistrem, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Professor Hugh Richards 


The purpose of this investigation is to obtain infor- 
mation about the mechanism of the (d,p) reaction. To ac- 
complish this end, the problem was divided into two parts: 
to obtain (d,p) differential cross sections of good precision 
and second to interpret and analyze these cross sections. 
To aid in understanding the role of the compound nucleus in 
the reaction, the deuterons elastically scattered by the tar- 
get were also recorded. The reactions measured were 
C'Xd,d)C'?, C'(d,p)C’* and C'{d,p)C*™ (E,(C*) = 3.086 
Mev). Differential cross sections of the reactions were 
measured for deuterons of 1.9 to 3.4 Mev energy at several 
angles between 25°(CM) and 169° (CM). Measurements 
were conducted in differentially pumped gas scattering 
chamber, 4’ x 5’. The reaction products were detected with 
a proportional counter mounted behind a defining slit sys- 
tem. The target gas was propane of 99.9° purity. The ac- 
curacy of the apparatus was checked by measuring the 
known p-p scattering cross sections. The measurements 
are for the most part in the form of excitation curves over 
parts of the energy region mentioned and at particular 
angles (e.g., ~169°,~90°,~59°, ~25°). The measurements 
also include angular distributions at 2.89 Mev and at 2.736 
Mev. The cross sections for all three reactions are 
measured to an accuracy of about t 5%. The energy reso- 
lution used was ft .1%, and the data were taken at energy 
intervals of .2% except in regions where the cross section 
seemed quite flat, and then the intervals were about .4%. 

Several resonances were observed in each reaction and 
they as well as their widths are listed, both in laboratory 
units. 


Energy 9502 2.62 2.735 2.81 2.954 2.986 3.123 3.39 
in Mev 


Width 


47 20 55 23 20 13 33 50 
in kev 


The detailed correspondence of the resonances from re- 
action to reaction strongly suggests compound nucleus 
amplitudes are present in the (d,p) reactions. 

Bowcock’s method was used to separate the high mo- 
mentum components of the stripping amplitude from these 
(d,p) measurements. Earlier C’(d,n)N’* measurements 
have been similarly analyzed. The analysis yields a re- 
duced width for both C** and N** ground states of 

3 f 


+ = a 
(.09 = .035) 5 mw 


$ 


and a reduced width of (.27) . for the first excited 


state of C’®. 

Analysis of the elastic scattering data requires J = 4~ 
for the 2.502 Mev resonance and J = 3* for the 2.735 Mev 
resonance. The (d,p) resonance observations are in quali- 
tative agreement with these assignments. Explicit formu- 
lae are recorded in the Appendix for the differential cross 
sections for the following cases: incident spins 0+, and 1t, 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





778 PHYSICS 





outgoing spins =* and ;* corresponding to C(d,p)c" 
incident spins 0+ and 1*, outgoing spins z* ands" corre- 
sponding to C‘{d,p)C’* ground state. The partial widths of 
the N“* levels for deuteron formation (Jy), ground state 
proton formation ( J(, ) and excited state proton formation 
ee p,) as follows: 


0 


Ta Ip Ip, 
resonant oad TT Fr: 


2.502 209 .O1 .04 
2.735 .63 .06 4 
146 pages. $1.83. Mic 56-1223 
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NEGATIVE TO POSITIVE RATIO 
IN PION PHOTOPRODUCTION FROM 
THE LOW THEORY WITH RECOIL 


(Publication No. 16,259) 


Michael Julius Moravcsik, Ph.D. 
Cornell University, 1956 


The thesis is an extension of the Low theory of pion 
photoproduction to include non-relativistic recoil of the 
nucleon. The specific aim is to use the extended theory to 
calculate the negative to positive ratio in photoproduction. 

After a historical survey of the problem and a summary 
of the Low theory the general photoproduction equations 
are derived following Low’s procedure who started from 
the S matrix. 

The specific calculations first treat the inhomogeneous 
part of the integral equation. The three graphs and the 
gauge term are discussed and written down explicitly. The 
matrix elements are given for both charged and neutral 
mesons and their squares are computed for positive and 
negative pion production. 

Next, the homogeneous part of the integral equation, 
which expresses the final state interaction of the created 
meson, is taken into account by the use of an enhancement 
factor. This scheme is justified on the basis of the analogy 
with the Low scattering equation. Only the P 3/2, 3/2 part 
is enhanced, 

The numerical calculations are carried out for twelve 
different approximations, ranging from using only the 
meson current terms of the inhomogeneous part to com- 
bining the complete inhomogeneous part with recoil with an 
enhancement of both the M1 and E2 parts of the P 3/2,3/2 
state. While the angular distribution of the positive pion 
production is very sensitive to the approximation used, the 
minus to plus ratio turns out to be practically identical in 
all approximations which include nucleon current terms. 
This ratio fits the experimental data very well at all an- 
gles except the very small ones (vy < 40°), where the data 
are above the theoretical curve, and at small energies 
(k < 230MeV) where the data fall again above the curve. 

In comparing the theoretical predictions with experi- 
mental data on deuterium, no correction was applied to the 
ratio to account for the specifically deuterium effects. 

The numerous appendices of the thesis deal with sepa- 
rate topics related to the calculations, such as the kine- 
matics of photoproduction, the general classification and 





construction of photoproduction matrix elements, projec- 
tion operators, and averages over spin and polarization. 
136 pages. $1.70. Mic 56-1224 


A NEW DETERMINATION OF THE MAGNETIC 
MOMENT OF THE PROTON IN UNITS 
OF THE NUCLEAR MAGNETON 


(Publication No. 16,034) 


Kenneth Roy Trigger, Ph.D. 
Stanford University, 1956 


Using apparatus reconstructed to improve experimental 
conditions, we employed the method of Jeffries* to rede- 
termine the proton moment in nuclear magnetons, as the 
ratio VY the proton nuclear magnetic resonance (nmr) fre- 
quency, toV , the proton cyclotron frequency. 

Extraneous electric fields within the cyclotron, es- 
pecially those due to charged films, could cause shift of 
Vp. Magnetic impurities within the cyclotron or nmr 
sample container may shift VN or VR. The absence of 
such a shift could be ascertained by operating the small de- 
celerating cyclotron at the 9th and at the 13th harmonics of 
Vr at fields of 9600 and 7000 gauss, respectively. Im- 
proved cyclotron resonance detection yielded 9th harmonic 
signal widths at half-maximum of about one part in 1.5 
x 10*. In subsequent replotting of photographs, the oc- 
currence of two resonances in the pattern was used to 
check upon distortions introduced in the detector of else- 
where. 

Possible magnetic impurity effects in the cyclotron 
chamber and error caused by movement of the electro- 
magnet were simultaneously investigated. The magnet was 
moved facilitating field measurements in the cyclotron re- 
gion. Before and after taking each series of data, the mag- 
net was withdrawn from the cyclotron chamber and a field 
plot made of the region normally occupied by the cyclotron. 
The magnetic field was also measured in both positions 
with the cyclotron removed and then with a nmr sample 
within the cyclotron chamber, and the absence of magnetic 
impurity effects in the cyclotron chamber could thus be 
ascertained. During field measurements two nmr signals 
were observed, one from a reference sample fixed outside 
the cyclotron chamber; the other from the movable sample. 
The probe nmr sample was 0.01-molal FeCl, in H,O ina 
pyrex cylinder, 4-mm diameter and 16-mm length. 

Jeffries’ approximate cyclotron response theory’ pre- 
sents two methods for determining YR. Although Jeffries 
was able to use only one of these, our increased sensitivity 
permitted observation of the discontinuity, and we were 
able to use both procedures, yielding Up/Un = 2.79252 
+ 0.00008, including diamagnetic correction; the error has 
been increased + 1/6.7 x 10* to include (1) effects of mag- 
netic impurities and magnet movement (+ 1/2 x 10°) and 
(2) the larger statistical error at 7000 gauss (+ 1.10’). 

This agrees extremely well with Jeffries result, obtained 
at 5300 gauss using considerably different construction, of 
2.79249 + 0.00020, including diamagnetic correction. 

64 pages. $1.00. Mic 56-1225 


1, C. D. Jeffries, Phys. Rev. 81, 1040 (1951). 
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SOME ASPECTS OF LIPID METABOLISM 
IN CHICKENS 


(Publication No. 16,140) 


Geneva June Baum, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Professor Roland K. Meyer 


A study has been made of the mechanism by which es- 
trogen increases the blood and depot lipids in chickens and 
the relation of this action of the hormone to the pituitary 
and its target organs. 

Determination of daily food intake in intact and hypo- 
physectomized Gray Leghorn cockerels with and without 
diethylstilbestrol revealed that in the intact groups diethyl- 
stilbestrol increased food consumption approximately 50%. 
Daily weight gain was significantly increased also but the 
efficiency of weight gain (Grams of food per 10 grams of 
gain) was not influenced. In hypophysectomized birds none 
of these effects were noted. 

Intact and hypophysectomized birds were force feda 
synthetic diet and treated for three weeks with diethylstil- 
bestrol. A marked increase in blood lipid phosphorus and 
total lipid developed in both intact and hypophysectomized 
birds. Although the visceral fat depots were greater in the 
birds from which the pituitary had been removed, estrogen 
did not increase the amount of stored fat. In the intact 
birds, the depots were increased by diethylstilbestrol. 

The lipid phosphorus and total lipid of the liver was not 
influenced by estrogen in either intact or hypophysectom- 
ized birds. An increase in liver weight resulted from 
estrogen treatment in intact birds. Adrenal and thyroid 
weights were unchanged by the hormone. Similar results 
were obtained when the animals were force fed a fat-free 
diet. 

The rate of lipogenesis in chicken liver slices as meas- 
ured by incorporation of c**-labeled acetate into fatty acids 
is considerably higher than that reported for mammalian 
liver. Three days of starvation reduced the incorporation 
of acetate to zero. Additions of glucose and succinate did 
not increase the amount of acetate present in the isolated 
fatty acids. Six milligrams of diethylstilbestrol adminis- 
tered during 36 hours to birds did not increase the amount 
of acetate incorporated into the fatty acids. Birds given 
1 mg. of diethylstilbestrol per day for 10 days also failed 
to show any increase in lipid synthesis. Caponized birds 
with and without estrogen were like intact birds with re- 
spect to lipid synthesis. Additions to the incubation media 
of various substances which might participate in lipogen- 
esis and which might be lost in preparation of the slices 
failed to increase the rate of acetate incorporation. Among 
the compounds tested were riboflavin, thyroxine, hyper- 
glycemic factor, insulin, corticosterone, dehydrocorti- 
costerone and desoxycorticosterone. Diethylstilbestrol 
likewise failed to increase acetate uptake when added 
directly to the flask. The use of plasma from diethylstil- 
bestrol-treated birds for incubation of the slices did not 





affect their acetate incorporation. Adipose tissue did not 


incorporate acetate under any of the experimental condi- 


tions used. 

In starved intact birds diethylstilbestrol did not alter 
the rate of weight loss, the rise of blood uric acid, or the 
onset of mortality. In birds treated with estrogen before 
and during a three-day starvation period, the percentage 
of visceral fat lost was similar to that of starved untreated 
birds. The increase in blood lipids during this starvation 
period was ten times as great in the treated birds as inthe 
controls. In birds starved for five days and then given 
estrogen no lipemia developed. 

Corticosterone had no influence on food intake but sig- 
nificantly depressed weight gain in intact birds. Visceral 
fat was markedly increased. The livers were heavier in 
the treated birds but the lipid content was only slightly 
increased. 

On the basis of these studies it has been demonstrated 
that diethylstilbestrol causes an increase in blood lipids 
independently of the pituitary. The accumulation of lipids 
in the depots is apparently not associated with an increase 
in the rate of lipid synthesis as measured by the incorpo- 
ration of C’*-labeled acetate into fatty acids. As a working 
hypothesis it is suggested that diethylstilbestrol increases 
adrenal function which causes a decrease in lipid utiliza- 
tion. In the absence of the pituitary estrogen does not 
induce an increase in food consumption indicating that the 
endocrine system is necessary for this estrogen effect. 

102 pages. $1.28. Mic 56-1226 


STUDIES OF FACTORS AFFECTING THE 
DEVELOPMENT OF THE RUMINANT STOMACH 


(Publication No. 15,595) 


William Perry Flatt, Ph.D. 
Cornell University, 1955 


These studies were conducted to determine some of the 
factors affecting the development of the ruminant stomach. 
Fistulated calves were used as experimental animals so as 
to be able to note progressive changes of the rumen wall 
structure and to measure various physiological, biochem- 
ical and anatomical changes that would occur with the de- 
velopment of the rumen. 

Five experiments were conducted, involving the use of 
47 calves and 4 adult cows. The effects of radically dif- 
ferent dietary treatments on the ruminant stomach devel- 
opment were studied, and a number of criteria were used 
so as to evaluate their usefulness in indicating development 
of the rumen. In addition to making abbatoir gross and 
histological studies, the changes in rumen pH, reticulo- 
rumen volume, volatile fatty acid production, cellulose 


digestion, volatile fatty acid absorption, rumen motility, 


and growth and feed utilization were measured. 
Inert roughage materials such as nylon bristles and 
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plastic sponges did not stimulate the development of the 
rumens of fistulated dairy calves. Pure solutions of vola- 
tile fatty acids, and diets of milk with mineral and vitamin 
D supplements also failed to result in rumen papillae and 
stomach tissue growth, but all calves receiving solid feeds 
such as hay, grain, and rumen ingesta showed a marked 
development. Rumen liquor produced variable results, but 
the rumen tissue growth was greater than for milk fed 
calves of the same age. 

Fistulation retarded the growth of the calves, resulted 
in lower feed consumption and reduced feed efficiency, but 
it did not prevent the deposition of stomach tissue, papil- 
lary growth, cellulose digestion, and production of volatile 
fatty acids. Reticulo-rumen motility and pH measurements 
were too variable to show differences due to age and diet, 
and no differences in absorption of materials such as vola- 
tile fatty acids and anthraquinone violet were noted. 

Anthraquinone violet dye in aqueous suspension was not 
a reliable reference material, since it disappeared from 
the reticulo-rumen at a more rapid rate than did the vola- 
tile fatty acids. Laparotomy studies indicated that the dye 
was absorbed, and the rate of absorption of volatile fatty 
acids was 4 to 5 grams per hour with the relative rates 


being butyric propionic acetic, on a weight and molar basis. 


In situ measurements with fistulated calves indicated that 
on a molar basis, the rate of disappearance was almost 
equal for the 3 acids when the solution was pH 6.2 and 
equimolar concentrations of the acids were present. 

In vivo reticulo-rumen volume measurements revealed 
that the capacity of the rumen of calves receiving solid 
feeds increased at a faster rate than body growth, while 
milk fed calves showed an increase in rumen volume at 
approximately the same rate as the body growth. 

The data tend to disprove the theory that the physical 
nature or bulk supplied by roughage stimulates develop- 
ment of the rumen, and they lend support to the chemical 
theory. The exact substance or substances which stimu- 
late growth of rumen papillae and tissue was not found, but 
breakdown products of feeds by rumen microorganisms 
appear to be the major stimulatory factors. Further evi- 
dence is still needed to prove the chemical theory. 

178 pages. $2.23. Mic 56-1227 


THE ENDOGENOUS AND EXOGENOUS METABOLISM 
OF ADRENAL, PITUITARY, AND THYROID TISSUES 
OF MALE RATS FOLLOWING PROLONGED 
TREATMENT WITH TESTOSTERONE PROPIONATE 


(Publication No. 16,072) 


George Hiram Gass, Ph.D. 
The Ohio State University, 1955 


The study was undertaken to determine the effect of 
prolonged treatment with testosterone propionate on (1) 
relative wet and dry weights (water and solid content), (2) 
per cent nitrogen content of gland dry weight, (3) endog- 
enous oxidative metabolism, and (4) exogenous oxidative 
metabolism of adrenal, pituitary, and thyroid glands of 
male rats. 

Young male rats, 18 to 21 days of age, were divided 
into three groups: (a) the normals or controls; (b) one 
group injected with 1 mg. (‘light” dose) of testosterone 





propionate; and (c) another group injected with 5 mg./kg./ 
3x/wk./5-6 wks. (“heavy” dose) of testosterone propion- 
ate. Gland respiration was studied by the standard differ- 
ential micro-volumetric technique. The results follow. 

1. Relative Wet and Dry Gland Weights. A comparison 
of the relative wet and dry weights of the endocrine glands 
from rats treated with light and heavy doses of testosterone 
with those of the same glands from uninjected rats showed 
that a significant (statistical) decrease was found for adre- 
nals and pituitaries in animals receiving heavy doses. 

2. Per Cent Total Nitrogen of Dry Gland Weight. With 
regard to per cent total nitrogen content, light doses of 
testosterone propionate effected a significant increase in 
pituitaries and a decrease in thyroids, while heavy doses 
caused a significant decrease in adrenals and thyroids and 
an increase in pituitaries. A comparison of per cent total 
nitrogen content of glands from rats which received heavy 
doses with the content of those injected with light doses of 
testosterone propionate showed a significant decrease for 
the pituitaries. 

3. Endogenous Oxidative Metabolism. A comparison 
of QO, and QO.(N) for rats which received light doses of 
testosterone propionate with QO2 and QO.(N) for the con- 
trols (Group A) showed a significant increase for adrenals 
and thyroids and a significant increase in QO: for pituitar- 
ies. A similar comparison for heavy doses showed a sig- 
nificant decrease in QO2(N) for pituitaries and an increase 
for thyroids. Comparison of glands from rats injected 
with heavy doses with those from rats treated with light 
doses gave a significant decrease in QOz and QO2(N) for 
pituitaries and adrenals. 

4. Exogenous Oxidative Metabolism. 

a. In the presence of citrate, light doses of testos- 
terone propionate caused a significant increase in QO2 and 
QO.(N) of adrenals and an increase in QO:z of pituitaries. 
The QO.(N) of thyroids from rats treated with either light 
or heavy doses was significantly increased when compared 
with that of their controls. Comparison of QOz for pitui- 
taries from rats which received the heavy doses of testos- 
terone propionate with the pituitaries from those injected 
with light doses showed a significant decrease. 

b. The mean QO, and QO.(N) values were increased 
for pituitaries and thyroids from rats treated with either 
light or heavy and heavy doses, respectively, of testos- 
terone propionate, when immersed in lactate, compared 
with their controls (endogenous). 

c. Heavy doses of testosterone propionate effected 
a significant increase in the mean QO2 and QO2(N) of adre- 
nals and a decrease in the QO.(N) of pituitaries in pyruvate. 
The QO, and QO,(N) for pituitaries were significantly de- 
creased when heavy and light dosage results were com- 
pared, 

d. The mean QO.(N) values for pituitaries of rats 
to which light doses of testosterone propionate were ad- 
ministered gave a significant decrease in the presence of 
succinate, as compared with the pituitaries from their 
endogenous controls. 

9. The various results were discussed in the light of 
the current literature. 60 pages. $1.00. Mic 56-1228 
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GROWTH AND NUTRITION OF BRINE ORGANISMS 
(Publication No. 16,023) 
Ahron Gibor, Ph.D. 
Stanford University, 1956 


Several strains of unicellular green algae were isolated 
from various concentrations of seawater brines. The 


algae were found to vary in their range of salinity tolerance. 


The distribution and bloom of the algae in the evaporation 
ponds could best be explained on the basis of their differ- 
ence in salinity tolerance. 

The effect of varying temperature on the growth of the 
isolated algae suggested the possibility of good growth 
during most of the year in ponds around San Francisco 
Bay. 

When cultivated on NO; as a nitrogen source, the algae 
isolated from the evaporation ponds grow better at pH val- 
ues close to 9. Stephanoptera gracilis, isolated froma 
rock pool, was found to prefer pH closer to 7. 

Ammonium was found to promote good growth when 
used in a highly buffered medium; under natural conditions 
nitrate was a better nitrogen source. Urea in low concen- 
tration was a good nitrogen source for Dunaliella salina, 
but higher concentrations were inhibitory. Uric acid sup- 
ported growth of Dunaliella salina and Platymonas sp. 
Dunaliella viridis and Stichococcus sp. grow on uric acid 
but not as well as on a nitrate. Stephanoptera gracilis 
could not grow on uric acid. Platymonas sp. alone can 
use all the organic nitrogen compounds which were tried. 

The optimum concentration of phosphate for the studied 
algae was found to be between 0.3 and 0.7 mM; this is sim- 
ilar to values found for other marine algae. 

The isolated algae could not grow in the dark in the 
presence of various organic substances; in the light their 
growth was effected by added organic substances. Sticho- 
coccus sp. was found to be highly sensitive to the presence 
of acetate in the growth medium 

The ash content of the algal material was similar to 
other marine algae. The ash free composition was similar 
to other unicellular algae. Stichococcus sp. was found, 
however, to contain a large amount of free proline. 

The nutritive value of the algae was evaluated by feed- 
ing it to the brine shrimp Artemia. Stichococcus sp. was 
not digested by Artemia. Artemia grows best on Dunaliella 
viridis and Stephanoptera gracilis. Dunaliella salina and 
Platymonas sp. gave varying results. The ecological sig- 
nificance of the differential digestability by a zooplankton 
organisms was investigated. Artemia was found to have 
nearly eliminated Dunaliella viridis from a mixed popula- 
tion of Dunaliella viridis and Stichococcus sp. 

97 pages. $1.21. Mic 56-1229 




































































NUTRITIVE VALUE OF DRIED BEANS FOR 
GROWING AND FATTENING LAMBS 


(Publication No. 15,757) 


George Robert Johnson, Ph.D. 
Michigan State University, 1954 


A feed lot trial, a digestibility trial, two combined ni- 
trogen utilization and digestibility studies, and an amino 





acid composition analysis were conducted to determine 
how cooking and the addition of linseed meal improved the 
feeding value of cull red kidney beans and if further im- 
provement was possible. Work with lambs at the Cornell 
Agricultural Experiment Station indicated that cooking the 
beans, adding linseed meal, or a combination of the two, 
produced higher feed lot gains than those obtained with raw 
beans. 

A basal concentrate mixture of equal parts of shelled 
corn and cull red kidney beans was fed to 105 lambs in 
five lots. The value of cooking the beans, adding 0.10 of a 
pound of linseed meal to cooked or raw beans, and adding 
dried brewers’ yeast to raw beans was studied. Both cook- 
ing the beans and adding linseed meal increased the daily 
gains and shortened the feeding period. Brewers’ dried 
yeast failed to be a satisfactory substitute for linseed meal. 
Highly significant differences in gains were found among 
rations. The variation in feed intake among lots appeared 
to be a major reason for differences in gains. 

A comparison of the digestibility of the dry matter, 
crude protein and the non-nitrogenous nutrients in three 
studies failed to show any large differences in digestibility 
among rations containing raw and cooked red kidney beans 
with or without linseed meal added. The only significant 
difference was the higher crude fiber digestion coefficient 
for an alfalfa and cooked red kidney bean ration compared 
to a ration of alfalfa and raw beans. Results obtained with 
other rations, though not significant, indicated that cooking 
the beans or adding linseed meal may slightly influence the 
crude fiber digestibility of the entire ration. 

Nitrogen utilization in addition to digestibility was stud- 
ied with the lambs on the two 1953 trials. An analysis of 
the data on grams of nitrogen retained, the per cent of ab- 
sorbed nitrogen retained, the per cent of dietary nitrogen 
retained, and biological values determined by the Thomas- 
Mitchell method failed to show significant differences 
among rations. There were, however, a few significant 
differences among the lambs used and the collection peri- 
ods. 

A microbiological amino acid analysis demonstrated 


- that cooking did not appreciably alter the amino acid con- 


tent of red kidney beans. They were, however, low ina 
number of amino acids, especially methionine and trypto- 
phan. 

After analyzing all phases of this study, it appeared 
that the faster gains which resulted from changing a cull 
red kidney bean ration by adding linseed meal or cooking 
the beans were due primarily to greater feed intake. 

112 pages. $1.40. Mic 56-1230 


STUDIES IN RESPIRATORY ACIDOSIS 
(Publication No. 15,948) 
Fletcher Allen Miller, Ph.D. 
University of Minnesota, 1955 


Adviser and Chairman: Richard L. Varco, M.D. 


It is the general text of this thesis to develop the prob- 
lem of respiratory acidosis, especially as it relates to 
patients undergoing surgery and anesthesia. 

The initial phase of the project consisted of the 
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development of a portable mass spectrometer for analysis 
of carbon dioxide; this is the only accurate means of ana- 
lyzing for carbon dioxide in the presence of the various 
anesthetic gases. Using this instrument, on the General 
Surgical Service at the University of Minnesota Hospitals 
on major surgical cases, we demonstrated that 26% devel- 
oped an alveolar CO, of 10 - 15% and 7% had an alveolar 
CO, of 15% or greater during some 15 minute period dur- 
ing the operative procedure. An alveolar CO, of 10 - 15% 
is generally associated with an arterial pH of 7.16 - 6.95. 

The next question that arises is, “What are the possible 
ill effects of hypercapnia?” We took this problem to the 
experimental laboratory and demonstrated that dogs had 
an amazing tolerance to the inhalation of concentrations 
of CO, of 40% and higher. The specific electrocardio- 
graphic and blood pressure changes associated with re- 
spiratory acidosis are taken up in the text more exten- 
sively. Also noted were a profound narcosis, a polycythe- 
mia, an eosinophilia and metabolic changes characterized 
by an associated metabolic acidosis, hyperkalemia and an 
increased blood inorganic phosphate. 

The most significant finding noted in the hypercapnia 
experiments was the development of severe electrocardio- 
graphic changes leading to ventricular fibrillation when 
the dogs were subjected to the inhalation of room air fol- 
lowing severe hypercapnia. The only way we were able to 
prevent these changes was by gradually reducing the levels 
of the COz2 inhaled before the animals were returned to 
room air. We were able to prevent the ventricular fibril- 
lation by maintaining their blood pressure with sympathi- 
comimetic drugs but these drugs did not prevent the asso- 
ciated electrocardiographic changes leading up the ven- 
tricular fibrillation. 

Upon re-evaluating the unexplained operative deaths at 
the University of Minnesota Hospitals, it was found that 14 
had occurred during the 28 month period examined; an 
incidence rate of 0.1 percent of the anesthetized cases. In 
6 cases, the castrophe followed tracheal intubation or 
extubation, a period during which rapid CO, changes might 
be expected to occur. In one instance CO, had been given 
during cyclopropane anesthesia as a respiratory stimulant. 

In one case previously attended the alveolar CO, reached 
40 % during mass spectrometer survey and cardiac arrest 
ensued following movement of the patient to the recovery 
unit. We were aware that this might occur and prompt 
measures were taken to treat it and the patient did survive. 

Our conclusion from these studies is that every effort 
should be made to prevent respiratory acidosis from oc- 
curring during surgery and anesthesia. 

166 pages. $2.08. Mic 56-1231 


THE EFFECT OF THYROXINE UPON THYROID 
FUNCTION AS SHOWN BY RADIOACTIVE IODINE 


(Publication No. 14,967) 
Gayle Woody Pipes, Ph.D. 
University of Missouri, 1955 


Supervisor: Charles W, Turner 


Methods have been proposed for determination of the 
daily thyroid secretion rate of intact animals by the 





administration of various levels of thyroxine and concur- 
rent studies of thyroid inhibition as indicated by I’*! metab- 
olism. 

In the rat and in the turkey poult estimations of the 
daily thyroid secretion rate of groups of animals have been 
made by pretreatment of several groups with increasing 
dosages of thyroxine and subsequent studies of I'*’ metab- 
olism by determination of the protein-bound I’** fraction of 
blood. 

As the dosage level of thyroxine was increased, the 
formation and release of thyroid hormone as indicated by 
PBI'* levels in the blood was progressively inhibited. 

The pituitary-thyroid system of the rat and turkey poult 
was found to have a rapid and quantitative response to ex- 
ogenous thyroxine within twenty-four hours after adminis- 
tration. 

The daily average thyroid secretion rate of growing 
female rats has been estimated as 5.63 milligrams of D,L- 
thyroxine per 100 grams body weight as compared with an 
average secretion of 2.41 micrograms per 100 grams body 
weight in the turkey poult. 

A single large injection (1.2 milligrams of L-thyroxine 
or triiodothyronine in the goat and 0.5 milligrams of L- 
thyroxine per 100 pounds body weight in dwarf beef cattle 
and mature non-lactating dairy cows) five to seven days 
after I°' administration produced a progressive depression 
of I'*' tagged hormone in the blood (butanel soluble I’*’) 
which persisted for three or more days and which was 
followed by a progressive rise as thyroid function was 
resumed. The progressive decrease observed in the I’** 
tagged hormone in blood after thyroid hormone adminis- 
tration is interpreted as reflecting a slow rate of utiliza- 
tion of pre-formed hormone rather than a slow response 
of the pituitary-thyroid system. 

In preliminary investigations estimates were made of 
the daily thyroid secretion rate of goats, dwarf beef ani- 
mals, and dairy cows by the administration of I'*’ followed 
by decreasing doses of L-thyroxine until thyroid function 
was resumed as indicated by increasing levels of I’** la- 
beled hormone in the blood. 

These preliminary estimates indicate an average daily 
secretion of L-thyroxine equivalent to 0.075 to 0.04 milli- 
grams per 100 pounds body weight in the goat, 0.04 to 0.02 
milligrams per 100 pounds body weight in mature nonlac- 
tating dairy cows and 0.02 milligrams per 100 pounds body 
weight in dwarf Angus and Hereford beef cattle. 

Thyroid secretion tends to parallel the decrease in 
basal metabolic rate with increasing body -size when differ- 
ent species ranging in size from the rat to dairy cattle are 
compared. 108 pages. $1.35. Mic 56-1232 
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CARNOSINE AND ANSERINE: THEIR DETERMINATION 
IN MUSCLE TISSUE AND THEIR EFFECT ON BLOOD 
PRESSURE AND SMOOTH MUSCLE ACTIVITY 


(Publication No. 16,133) 


Duane Clark Sutfin, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor H. M. Hines 


A chromatographic procedure was developed which af- 
fected a separation of carnosine and anserine from each 
other and from the basic amino acids. Elution of these 
compounds from a 0.9 x 50 cm column of a sulfonated pol- 
ystyrene cation-exchange resin (Dowex 50-X4) was effected 
with sodium citrate-acetate buffers of gradually increasing 
pH and ionic strength. The recoveries of L-histidine, DL- 
1-methylhistidine. DL-anserine, and L-carnosine from a 
synthetic mixture were approximately 10 per cent lower 
than theory. By comparison, lysine was quantitatively re- 
covered. 

This procedure has been applied to the determination 
of carnosine and anserine in a protein-free perchloric acid 
filtrate of cat gastrocnemius muscle. The identity of the 
peptide peaks of the resulting chromatogram were ascer- 
tained by (a) demonstrating the presence of beta-alanine 
and 1-methylhistidine in a chromatogram of the hydro- 
lyzate of the anserine peak, and beta alanine and histidine 
in a chromatogram of the hydrolyzed carnosine peak, and 
(b) causing an increase in the size of the respective peaks 
by the addition of synthetic carnosine and anserine to an 
aliquot of the muscle extract before chromatography. The 
recovery of added anserine and carnosine was 89 and 94 
per cent respectively. 

The administration of carnosine eiiteauaais in a dos- 
age of from 2.5 to 10 mg/kg resulted in a decrease in ca- 
rotid blood pressure in cats anesthetized with either nem- 
butal or chloralose. Intra-arterially injected carnosine in 
the dog resulted in a decrease in femoral arterial blood 
pressure and an increase in femoral arterial blood flow. 
This finding indicates a peripheral site of action of carno- 
sine. The intravenous administration of a dose of anserine 
equivalent to the highest dosage of carnosine tested did not 
evoke this depressor response. A depressor response was 
observed, however, following the intra-arterial injection 
of 5 mg/kg of anserine. 

The effect of carnosine and anserine on the activity of 
isolated strips of rabbit intestine and virgin guinea pig 
uterus suspended in Tyrode’s solution in 50 ml smooth 
muscle-cups maintained at 37 -38° C. was studied. Both 
types of smooth muscle were stimulated by these peptides 
at a dilution of 1:250, although this very high concentration 
did not stimulate all preparations tested. 

54 pages. $1.00. Mic 56-1233 





RESTING AND ACTION POTENTIALS IN CARDIAC 
AND SKELETAL MUSCLE 


(Publication No. 16,268) 


Frederick Ware, Jr., Ph.D. 
The University of Nebraska, 1956 
Adviser: A. R. McIntyre 

Using intracellular recording techniques, resting and 
action potentials have been measured in skeletal muscle 
of anesthetized mice and in ventricular muscle of isolated 
frog hearts. 

A total of 1546 measurements of resting potential in 
29 normal mice showed the value to average 99.2 mV, with 
numerous potentials above 110 mV. These high voltages 
recorded suggest that the resting potential may be to some 
extent directly dependent upon metabolism, perhaps medi- 
ated by a sodium pump. 

In denervated mouse musclé the resting potential was 
found to remain near the normal level for about two days. 
Then it fell rapidly, reaching about 90 mV after 3 days 
denervation and 80 mV after 10 days denervation. Further 
decline was not marked, the potential being about 77 mV 
after 50 days denervation. These conclusions were based 
on results of 29 experiments. It is suggested that the met- 
abolic derangements which denervated muscle suffers as 
well as the active fibrillation of this tissué contribute to 
the fall in potential. Fibrillary action potentials in de- 
nervated mouse muscle were usually found to be smaller 
than the resting potential, and it appeared that as fibrilla- 
tion frequency increased the resting potential fell while 
the action potential increased in size. 

Twenty-nine experiments on normal isolated frog hearts 
have been performed. The average potentials found were: 
resting potential 84 mV, action potential 103 mV, overshoot 
19 mV. Eight experiments (141 measurements) showed the 
average maximum depolarization rate to be 34 volts/sec- 
ond. 

When the heart was perfused with a calcium-free solu- 
tion, the resting potential fell, on the average, about 3 mV, 
although the magnitude of the effect was quite variable. In 
some cases the overshoot fell an average of 3-4 mV. Under 
these conditions the maximum depolarization rate in- 
creased, however, to an average of 41 volts/second. The 
lack of calcium also altered the time course of repolariza- 
tion, diminishing or abolishing the early point of inflection 
on the voltage-time curve and giving rise to “hump-backed” 
action potentials in which the duration of reversed mem- 
brane potential was increased. A theory is presented to 
explain these effects of calcium deficiency, in which it is 
proposed that calcium lack increases and prolongs sodium 
permeability during the action potential and also causes an 
early rise in potassium permeability. 

317 pages. $3.96. Mic 56-1234 
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FACTORS INFLUENCING THE EFFECTIVENESS OF 
MALEIC HYDRAZIDE IN CONTROLLING 
QUACKGRASS, AGROPYRON REPENS 


(Publication No. 16,224) 


Warren Howard Zick, Ph.D. 
The University of Wisconsin, 1956 





Supervisor: Professor Kenneth P. Buchholtz 


Quackgrass, Agropyron repens, is a rampant, weedy 
plant in the cool, humid regions of the temperate zone in 
both hemispheres. Recently it has been partially con- 
trolled by foliar applications of maleic hydrazide (1,2-di- 
hydropyridazine-3, 6-dione), usually called MH. To deter- 
mine the most efficient and practical way of utilizing MH 
in controlling quackgrass, a study of the influence of some 
of the factors affecting its action was undertaken. 

Most early work with MH indicated that its inhibitory 
action was temporary and that plants could overcome this 
inhibition if the foliage were left intact and undisturbed. 
In the belief that a supplementary cultural treatment such 
as plowing or cultivation would stop the processes of re- 
covery from MH inhibition, several experiments were 
undertaken combining such treatments with foliar applica- 
tions of MH in the control of quackgrass. 

When MH was applied to early spring growth of quack- 
grass and supplemented with either plowing or cultivation 
at various intervals of time following the MH application, 
the recovery of quackgrass from the MH inhibition was 
markedly retarded. The best control of quackgrass, as 
measured by shoot counts and rhizome weights, was ob- 
tained when the cultural treatment was applied from three 
to ten days after the application of the MH. The point of 
highest concentration of MH within the quackgrass rhizome 
tissue corresponded exactly to the time at which a supple- 
mentary cultural treatment was most effective. 

Nitrogen fertilization prolonged the rhizome bud inhi- 
bition produced by MH. Nitrogen also increased the rela- 
tive efficiency of MH by stimulating the growth of quack- 
grass foliage so that more foliar surface was present for 
the interception and absorption of MH. 
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CROSSCURRENTS: AMERICAN ANTI-DEMOCRACY 
FROM JACKSON TO THE CIVIL WAR (1829-1860) 


(Publication No. 15,928) 


Donald Ray Harkness, Ph.D. 
University of Minnesota, 1955 


Adviser: Mulford Sibley 

Before considering anti-democracy, a usable definition 
of democracy must be worked out. Democracy includes 
six essential elements: 1) effective distinction between 
state and community, with the former serving the latter 





In another experiment different plots were treated with 
MH on each of three dates during the early spring. Rhi- 
zomes were obtained from these plots at three-day inter- 
vals following each application, and weighed samples were 
planted in clay pots and placed under conditions favorable 
for growth. Six weeks after planting, the emerged shoots 
were counted. After four months the weights of the newly 
formed rhizomes and roots were obtained. The ability of 
rhizomes from check plots to produce emerged shoots and 
new roots decreased sharply during May and early June, 
while their ability to produce new rhizomes increased. 
By far the greatest response to the MH was obtained from 
the early May application. Under normal spring condi- 
tions, the period in which MH can be utilized effectively 
is fairly short and is limited by the amount of foliage 
present and the physiological stage of growth of the quack- 
grass. 

Shading of the quackgrass foliage prior to and imme- 
diately after application of MH resulted in a reduced up- 
take of MH but an increased effectiveness of the MH in 
inhibiting shoot growth. 

When three formulations of MH were compared, the 
diethanolamine salt with wetting agent gave better control 
of quackgrass than did the sodium salt with wetting agent. 
The sodium salt with wetting agent in turn gave better 
control of quackgrass than did the diethanolamine salt 
without wetting agent. 

When quackgrass rhizomes were soaked in various 
concentrations of MH at several pH levels, the pH affected 
the activity of the rhizome buds. Higher pH levels stimu- 
lated while lower pH levels inhibited bud activity. The pH 
level did not influence the action of MH in inhibiting bud 
initiation. 

Procedures for sampling and preparing quackgrass 
rhizome tissue and analyzing such tissue for auxin content 
were developed and are described in this thesis. Quick- 
freezing and lyophilization were used in the preparation 
of the dry samples. Paper chromatography and bioassay 
by the Avena straight growth test were used in the analy- 
sis for auxin content. 135 pages. $1.69. Mic 56-1235 
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rather than otherwise; 2) free operation of conflicting 
opinions; 3) effective control of power; 4) individual man 
as the ultimate end of social action; 5) change welcomed, 
and provided for; 6) participation of all in determination 
of state and community policy. 

Anti-democracy, in its direct form, opposes all of these 
ideas. In the period of this study it was expressed most 
notably through ruling class doctrines held by the surviving 
Federalists, the leaders of the South, and those who believed 
that native Americans should constitute the rulers of this 
country. Direct anti-democracy also was expressed by 
various types of aristocrats, such as the white people who 
felt that Negroes were necessarily subordinate, the men 
who felt that women were necessarily subordinate, and the 
propertied or moneyed groups who felt that those who had 
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little or no property had little or no right to a voice in 
government. A third type of expression of anti-democracy 
was that of the authoritarians who felt that authority had to 
be vested in the “right” man, class or principle. The de- 
votion to a “right” principle to the exclusion of all consid- 
eration of the other point of view was best illustrated on 
both sides of the slavery controversy—the pro-slavery 
forces and the Abolitionists. 

Indirect anti-democracy is found when one of the six 
principles given above is violated. The State may encroach 
on the community areas of responsibility, as in any at- 
tempts to use state power to enforce religious attitudes or 
beliefs. Opinion may be precluded from effective opera- 
tion, ironically even through the power of public opinion, 
expressed by newspapers, as in the attacks on Cooper dur- 
ing this period. Power may be abused—the best example. 
of such abuse being the era of “mob rule” when the people 
acted directly against Abolitionists, or foreigners. The © 
human individual, instead of being treated as an end, may 
be subordinated intellectually, by denying him the possi- 
bility of emancipation through education, or physically, by 
Slavery. Instead of change being welcomed, the natural, 
and commendable, caution, of the conservative may become 
fear of anything new merely because it is new—a position 
into which the best of the surviving Federalists often fell. 
Finally, the individual who is aware of weaknesses and 
problems in the expression of democracy may withdraw in 
disgust from participation in the democratic community. 

Many forces in any ostensible democracy are not nec- 
essarily democratic. The Jacksonian period serves to 
illustrate these forces well, and to underline the long tra- 
dition of anti-democracy which coexists with the American 
democratic tradition. At any given moment, however, a 
society remains democratic so long as the forces in con- 
flict therein reach a resultant such that no force, or group 
of forces, is able to seize power and domination to the 
exclusion of others. 437 pages. $5.46. Mic 56-1236 


REORGANIZATION AND REFORM OF 
CONGRESSIONAL INVESTIGATIONS, 1945-1955 


(Publication No. 15,930) 


Edward John Heubel, Ph.D. 
University of Minnesota, 1955 


This study analyzes the repeated efforts made from 
1945 to 1955 to secure changes in congressional investi- 
gating procedure. The hypothesis is as follows: In the 
absence of a popular movement advocating major altera- 
tions, Congress is more likely to reorganize than to re- 
form its rules for investigations. Congress will ordinarily 
prefer a lesser to a greater degree of change. Without a 
well-organized movement pressing for innovations in this 
one part of Congress’ power structure, the beneficiaries 
of the system are likely to use their prerogatives to defend 
the power of investigation. 

The first three chapters are designed to ascertain the 
nature of external and internal controls on the inquisitorial 
power. For this purpose, the Legislative Reorganization 
Act of 1946, some other congressional measures, court 
decisions, legal periodicals, floor debates, and committee 
hearings have been surveyed. The last chapter has drawn 





heavily from three hearings to determine congressional 
opinion on proposals for altering committee procedure. 

The 1946 Act tended to strengthen the power of inves- 
tigation without the imposition of significant controls. At- 
tention was then concentrated on special investigating 
committees, but a ban on such committees was deleted 
after the intervention of House leaders. It has been found 
that the courts did little to restrain investigations. The 
few instances of judicial action prompted measures by 
Congress to circumvent similar restraints in the future. 
Examples of effective controls imposed by Congress itself 
were few: the Speaker ruled against televised hearings 
and a committee successfully revolted against an arbitrary 
chairman. Financial controls and jurisdictional definitions 
did little to limit committee autonomy. 

Certain definitions of the “abuses” of investigations and 
several favored remedies prevailed at different times 
throughout this period. The period is characterized by the 
frequent accusation that committees behaved undemocrat- 
ically. The proposed codes showed an increasing concern 
for the rights of witnesses and for majority rule in com- 
mittee. A survey of literature in related fields revealed 
certain neglected factors that might partially account for 
the “abuses” that concerned critics. The participants in 
these debates were not generally aware of these factors, 
but this ignorance did not produce unrealistic optimism 
for the results of rule changes. 

None of the critics supported categorical denials of 
investigatory power. A mandatory code of procedure was 
the favorite remedy of the critics. The House adopted a 
code, but the evolution of that measure showed a movement 
away from a mandatory code with many protections for wit- 
nesses and some mode of enforcement to one with few pro- 
tections and no mode of enforcement. Again, this result 
was largely due to the intervention of the House leaders. 
The leaders feared that more basic changes might impair 
the important power of investigation; they also feared that 
action in this sector might set a dangerous precedent for 
other innovations. 

These data do not conclusively prove the hypothesis, 
but they do support it as a plausible explanation of why so 
little resulted from the long effort to reform congressional 
investigations. 213 pages. $2.66. Mic 56-1237 
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THE CUBAN AND CHILEAN COMMUNIST PARTIES, 
INSTRUMENTS OF SOVIET POLICY (1935-1948) 


(Publication No. 16,273) 


Stewart Cole Blasier, Ph.D. 
Columbia University, 1954 


Soviet policies toward Latin America since the 1920’s 
have been more clearly reflected in Cuba and Chile than 
in any other country. Since the USSR has had relatively 
few diplomatic and commercial contacts with Latin Amer- 
ica, Soviet influence there has been exercised primarily 
through the medium of Communist parties. Guatemala 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





786 POLITICAL SCIENCE 





has been the scene of the most dramatic of recent Soviet 
efforts, but the Communist record there does not provide 
much insight into Soviet methods during and before World 
War II. Communist activities in Argentina and particularly 
Brazil, which are of considerable interest, are difficult to 
study because the parties have been illegal most of the 
time. Communists in Cuba and Chile, however, have been 
operating openly during most of the last twenty years. 
They gained control of the large national labor federation 
in Cuba and almost did so in Chile, and their substantial 
electoral followings and parliamentary delegations have at 
times held the balance of power in the multi-party political 
systems. 

The Communist parties in these two countries have al- 
ways responded so faithfully to the needs of the USSR that 
the conclusion that they have been used as instruments of 
Soviet foreign policy is inescapable. In the early 1930’s, 
for example, they focused their criticism on their left- 
wing competitors and then in line with Comintern policy 
switched to appeals for the formation of Popular Fronts in 
alliance with them. Similarly, the Communists were bit- 
terly critical of Britain and the United States after the 
Nazi-Soviet Pact but became their fervent supporters when 
the USSR was attacked and needed help from the West. 
Since the end of the war the Communists responsiveness 
to Soviet needs has been reflected in their attacks on 
“American imperialism.” 

By subordinating themselves to Soviet needs, the Cuban 
and Chilean Communists have seriously handicapped their 
efforts to attract mass support and form useful political 
alliances. They have attempted to secure a mass following 
by claiming to be the champions of national interests 
against “imperialism” and of working class interests 
against “capitalist exploitation.” Yet the Communists’ un- 
failing allegiance to Soviet causes has, more than any other 
single factor, suggested that.they put the Soviet Union ahead 
of Cuba and Chile. The demands of Soviet foreign policy 
caused the Communists to collaborate with the militarist 
Batista in Cuba, beginning in 1939, and in both countries 
to collaborate with the Right during the war, thereby seri- 
ously weakening their claim to the leadership of the “work- 
ing class.” While the parties have never been large enough 
to compete effectively without allies, their Soviet connec- 
tion has been the chief obstacle to any lasting arrangement 
with the Autenticos in Cuba or the Socialists in Chile, 
whose support they have sometimes urgently needed. 
These latter parties were responsible in large measure 
for the Communists’ setbacks in both countries when public 
reaction against Communism set in after the War. Although 
the Cuban and Chilean Communists have served Soviet 
interests well, particularly in the field of propaganda, their 
Soviet connections were a major obstacle blocking the 
achievement of their revolutionary objectives. 

179 pages. $2.24. Mic 56-1238 





LATIN AMERICAN PATTERNS OF VOTING 
IN THE UNITED NATIONS 


(Publication No. 16,276) 


William Grigsby Cornelius, Ph.D. 
Columbia University, 1956 


Associated with the concept of “Hemispheric Solidarity” 
in the postwar years has been the widespread assumption 
that the Latin American states have formed in the United 
Nations a bloc which has presented a solid front with the 
United States. This research was undertaken to determine 
to what extent this assumption was justified. In the pursuit 
of this objective, the complete records of the proceedings 
in all United Nations bodies, available records of related 
organizations, and other sources were examined. More- 
over, numerous Latin American delegates and other au- 
thorities on voting practices in the United Nations were 
interviewed. 

The recorded votes do not give evidence of the exist- 
ence of a Latin American bloc which has stood solidly and 
invariably with the United States, or which has cohered 
consistently in other positions. However, although the 
election of states and individuals to positions and respon- 
sibilities within the United Nations is conducted by secret 
ballot and therefore cannot be verified by the record, it is 
generally conceded that the twenty Latin American Mem- 
bers usually have voted together in such situations. Fur- 
thermore, as a second exception to the principal finding, 
nearly all, if not all, of the Latin American Members have 
voted with the United States on matters which have involved 
security considerations; but this solidarity has been less 
certain whenever the apparent danger to the national secu- 
rity of the Latin American states has been more remote, 
and occasionally when conciliation or some other form of 
peaceful settlement has been offered as an alternative in 
the later stages of a drawn-out controversy. Solidarity 
on security questions has been greater in the Security 
Council than in other bodies of the United Nations. Asa 
third exception to the general conclusion, it should be said 
that the Latin American states have formed a solid or 
nearly solid bloc, at variance with the position of the United 
States, on some aspects of questions dealing with non-self- 
governing territories and in such economic matters as the 
economic development of under-developed countries. 

Beyond these subject areas, very few voting patterns 
can be discerned, at least, with regard to all or most of the 
Latin American Members. Indeed, rarely can a majority 
of them be found to have voted in the same position on a 
question. Yet, smaller groups have tended to vote together. 
Mexico, Guatemala and Haiti, joined frequently or occa- 
sionally by Uruguay, Venezuela, Cuba and others, have 
established one pattern of voting which has been charac- 
terized by positions such as favoring broad membership 
and participation in the United Nations, most persistently 
favoring the application of pressure to Franco Spain, sup- 
porting greatest United Nations concern for the peoples of 
non-self-governing territories and maximum accountability 
of administering authorities with respect to their trust ter- 
ritories, evincing a conciliatory attitude in the Greek Ques- 
tion, and favoring the broadening of the draft Universal 
Declaration of Human Rights. Quite a different pattern 
has been sketched by the voting of the Dominican Republic 
and Peru, accompanied upon occasion by Nicaragua, Brazil, 
Colombia and others. This pattern has been characterized 
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by greater selectivity in matters of membership and par- 
ticipation in the United Nations, and reluctance to take 
action in behalf of the peoples of non-self-governing terri- 
tories or to demand great accountability from administer- 
ing authorities with respect to their trust territories. 

Chile and Argentina have figured prominently in the forma- 
tion of both patterns. 

An inquiry into motivations behind the voting of Latin 
American states in the United Nations failed to justify the 
making of any generalizations. It was seen that these mo- 
tivations were difficult to discover and impossible to con- 
firm; and that, to identify motives, one would have to con- 
sider separately each state and each issue. 

504 pages. $6.30. Mic 56-1239 


POLITICAL SCIENCE, PUBLIC LAW AND 
ADMINISTRATION 


PUBLIC RELATIONS AS A FUNCTION OF MODERN 
GOVERNMENT: A CASE STUDY OF NEW YORK 
STATE ADMINISTRATION, 1943-1953 


(Publication No. 11,953) 


Bernard Rubin, Ph.D. 
New York University, 1954 


Chairman: Ray F. Harvey 


In a democracy the individual citizen must participate 
directly in government or delegate his authority; must 
support governmental programs or withhold his approval; 
must understand his government or lack the ability to dis- 
cern whether his best interest is safeguarded. As democ- 
racy is conditioned by the public’s capacity to understand 
the issues of our time, administrators of the public busi- 
ness are duty bound to make every effort to provide the 
people with the factual and interpretive materials that are 
vital factors in the formulation of opinion. Thus, public 
relations work in the political area is aimed at creating 
a situation in which the people are aware of the scope and 
implications of governmental activity. 

Public_relations as an organized activity of government 
has grown tremendously in recent years. Its development 
appears to be a collateral outgrowth of modern attempts 
by public authorities to utilize the means for mass com- 
munication in order to inform the public. Another purpose 
of these activities is the education of administrators them- 
selves regarding popular desires, complaints, and pres- 
sures. 

In order to understand this new official function one 
must come to appreciate the background factors of its 
growth as a feature of American administration and the 
particular objectives of each program. Also, a careful 
scrutiny of personnel problems is a requisite to any re- 





search conclusion. It is notable that most supervisory 
administrators in this field have had previous experience 
in the private communications industry. 

At the State level of administration, public relations 
programs have, in the main, been instituted and designed 
for the promotion of state resources. Most states con- 
centrate on the publicity phase of public relations work 
in the hope of attracting commerce and industry from out- 
of-state and of stimulating the existing enterprise, or that 
which is contemplated by private organizations or persons 
within the state boundaries. Promotional activities have 
been constituted as integral parts of state planning and 
development schemes. 

The executive branch of the New York State government 
offers the researcher an interesting and important “test 
case” at the state level of administration, because under 
Governor Dewey’s regime the entire administration has 
been made public relations conscious, and a variety of im- 
pressive public relations campaigns has been fashioned. 

Several developments are especially interesting. With 
the encouragement of Governor Dewey, a semi-official or- 
ganization, the Public Information Council, was created in 
1946. The Council, which is composed of representatives 
from all of the executive agencies, serves as a medium for 
the interchange of ideas amongst all public relations super- 
visors, On every matter of public relations. In essence it 
is a public relations forum for state administrators. The 
Governor’s press secretary holds the chairmanship of the 
organization which has been, since its inception, an instru- 
ment for the creation of progressive public contact proce- 
dures. 

The Department of Commerce is the chief promotional 
agency of the New York administration. From the date of 
its establishment in 1944, that department has concentrated 
on a vast public relations program that has the encourage- 
ment of business enterprise as a major objective. The 
Department of Commerce is rather unique in that it is not 
charged with any significant regulatory responsibilities. 

Every executive agency of the Empire State has been 
stimulated during the Dewey administration toa reappraisal 
of its public relations obligations. In most cases some for- 
malized public relations activities have resulted from the 
self-analysis process. Examples of the work include the 
public contact programs of considerable scope that have 
been evolved by the staffs of the Mental Hygiene, Health, 
Social Welfare, Civil Service, and Conservation depart- 
ments and by the University of the State of New York. 

The present official public relations work of New York 
State may be characterized as an informational effort with 
an emphasis upon information dissemination. Sufficient 
attention has not been paid to the gathering of ideas. In 
the final analysis representative government is a two-way 
proposition. Thedevelopment of organized public relations 
programs by the Dewey administration is manifestly in the 
public interest, and represents anoteworthy stride forward 
towards the attainment of the immutable democratic objec- 
tive of securing an environment favorable to the steady 
advance of popular democracy. 
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UTILIZING BEHAVIOR PREFERENCES IN MASS 
COMMUNICATIONS FOR THE PURPOSE OF 
MODIFYING ATTITUDES 


(Publication No. 16,238) 


Jack Victor Edling, Ph.D. 
The University of Nebraska, 1956 


Adviser: Charles O, Neidt 


The purpose of this study was to determine the extent 
to which behavior preferences can be utilized in the modi- 
fication of attitudes when desired attitudes are related to 
behavior preferences in a mass communication. 

An attempt was made to modify the attitudes of junior 
high school students toward school property by relating 
behavior which was favorable to the preservation of school 
property with what was postulated to be a commonly de- 
sired goal of junior high school students and their pre- 
ferred mode of behavior. Peer status was selected as the 
common goal. Preferred modes of behavior were defined 
by the Wood Behavior Preference Record. The types of 
behavior which were described as being characterized by 
cooperation and responsibility were utilized to form sub- 
groups within the larger experimental group. It was hy- 
pothesized that when behavior favorable to the preservation 
of school property was related in a mass communication to 
the common goal and the preferred behavior, those individ- 
uals who possessed a greater degree of preference for the 
behavior would modify their attitude more and favorably 
toward school property than a group possessing a lesser 
degree of preference for it. 

Two experimental communications were utilized in the 
design, each related one of the behavior preferences with 
the desired attitude. One-half of the experimental group, 
less a control group, experienced each message, Three 
equivalent forms of an evaluation device were developed 
and administered one week before, one week after, and 
nine weeks after the presentation of one of the messages. 
The control group was measured at the same time as the 
experimental group but did not experience either of the 
messages. Individuals were classified and matched by 
sex, test form, and degree and type of behavior preference 
on pre-communication test scores. The statistical tech- 
nique of analysis of variance, multiple classification, was 
used in interpreting the mean gain in attitude scores for 
the sub-groups both one week and nine weeks after receiv- 
ing one of the experimental communications. 

The results of the analysis indicate that one week after 
receiving the experimental messages very significant dif- 
ferences in attitude scores existed between the groups 
possessing a high degree of behavior preference which 
was congruent with the content of the message, and those 
possessing lesser degrees of the characteristic, as well 
as those possessing both greater and lesser amounts of an 
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incongruent behavior preference. The differences nine 
weeks after receiving the messages remained significant 
for the groups possessing larger and smaller degrees of 
the same behavior preference, but except in one instance, 
the differences in scores between those possessing greater 
and lesser degrees of an incongruent behavior preference 
were not statistically significant. In all instances the mean 
score on the post and final administrations of the attitude 
tests for the groups possessing a strong behavior prefer- 
ence, and receiving a message which was congruent with 
that behavior preference, was higher than the group with 
which it was compared. The control groups in no instance 
showed significant differences in scores on the different 
administrations of the attitude test. 

It was concluded that, at least within the limits of the 
homogeneous experimental group, individuals who express 
a strong preference for a certain behavior will become 
more favorable to a psychological object, after experienc- 
ing a communication in which the object is favorably re- 
lated to their behavior preference, than will a group which 
expresses less preference for the behavior. Behavior 
preferences can be utilized in a mass communication for 
the purpose of modifying the direction of specific social 
additudes. 263 pages. $3.29. Mic 56-1241 


THE RELATIONSHIP OF TIME PERSPECTIVE TO 
AGE, INSTITUTIONALIZATION AND ACTIVITY 


(Publication No. 15,755) 


Howard Haas Fink, Ph.D. 
Michigan State University, 1953 


Time perspective data were obtained for a group of 
thirty males residing in county homes for the aged and for 
a group of thirty non-institutionalized men who were 
matched to the institutionalized group on the basis of age, 
education and occupational strata. Each group was divided 
into two age subgroups of fifteen members. 

Two instruments were used to assess the time perspec- 
tive of the subjects: a time perspective scale and five TAT 
cards. The time perspective scale is an interview method 
in which the subjects were asked to list the thoughts and 
conversations they had had during the past two weeks. The 
subjects were then asked to name the division of time— 
past, present or future—with which the thought or con- 
versation was concerned. 

The TAT cards were used as follows: the subjects 
were asked to “tell a story about this picture”. The sto- 
ries recounted were recorded verbatim and were examined 
to determine the temporal content of the responses. 

A personal data questionnaire was also administered 
to each subject from which the following information was 
obtained: age, years of education, present occupational 
status, previous occupations, the nature of hobbies and 
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time devoted to them, the nature of leisure time activities 
and time given over to these activities, church member- 
ship, the number and kind of organizations the subject be- 
longed to and the amount of time spent in organizational 
activities. 

Results obtained indicate that (a) the institutionalized 
group demonstrated time perspectives which were more 
concerned with the past and less with the future than the 
time perspectives of the non-institutionalized group, (b) 
the older members of each group were more interested 
in the past and less interested in the future than the younger 
members of each group, (c) activities such as work for 
financial return (occupation) or work for pleasure (hobby) 
are related to time perspectives which are future-oriented, 
while organizational activity had no relation to the type of 
time perspective an individual maintained, and (d) the per- 
sonality variable, time perspective, can be measured by a 
projective method. 

The data were interpreted in accordance with the theory 
of personality change due to institutionalization and with 
the theory of personality change due to increasing age. 

In general it may be said that the effects of institution- 
alization and increasing age bring about an increased con- 
cern with the past. Further studies of a longitudinal nature 
should be attempted to explore the effects of institutional- 
ization upon the total personality structure, as should stud- 
ies involving the change in temporal emphasis with age. 
Furthermore, the problem of place of time perspective in 
current personality theory is deserving of future psycho- 
logical research. 89 pages. $1.11. Mic 56-1242 


THE EFFECT OF RELEVANT CONTACT UPON THE 
VALIDITY AND RELIABILITY OF RATINGS 


(Publication No. 15,830) 


Norman Edward Freeberg, Ph.D. 
The Ohio State University, 1955 


Problem 

The area of judgmental process or rating is one in 
which there has been inadequate theoretical interpretation 
of the large body of empirical data. A rational Theory of 
Rating has been formulated by R. J. Wherry in an attempt 
to fill this void. 

The study is designed to test two of the theorems de- 
rived in the Theory of Rating. The first of these theorems, 
which is of major concern in the study, hypothesizes a re- 
lationship between the relevance of contact which a rater 
has with the subject rated and the resulting accuracy (va- 
lidity) of the rating. Of secondary concern is a theorem 
which proposes that the reliability of a rating scale tells 
us very little about its usefulness since the reliability may 
reflect more bias than accuracy. 

















Procedure 

Twenty-three groups of three unacquainted men each, 
served as subjects for two experimental sessions. These 
men are referred to as Participants and the first of these 
sessions is designated as the Relevant Contact session. 
During this session the three group members worked to- 
gether on a series of mathematical problems. At the com- 
pletion of a fifty- minute work period, the group members 





rated one another on three trait scales designed to meas- 
ure mathematical ability, academic ability, and general 
intellectual ability. 

These men were reorganized into new unacquainted 
three-man groups and returned for a second session which 
is designated as the Irrelevant Contact session. During 
this session each group worked with parts from Tinker- 
Toy sets and were requested to build something “artistic.” 
The men rated each other at the completion of this session 
on the same three scales previously utilized. 

During these work sessions other subjects served as 
observers and watched from behind one-way mirrors (two 
men acting as observers of a group at any given time). 
These Observers were unacquainted with the Participants, 
and had no information concerning these men or their task 
other than what they could perceive visually. At the com- 
pletion of a work period the Observers rated each of the 
three Participants on the same scales referred to previ- 
ously. 

Rating accuracy on each of the three scales under each 
of the conditions was determined by validating the Scales 
against the three criteria of (1) Ohio State Mathematics 
Test, (2) Cumulative Point Hour Ratio (grades), and (3) 
The Ohio State Psychological Examination. 


Results 





The three criteria, along with rating scores obtained 
under each of the four contact conditions for each of the 
three scales, yielded a fifteen-variable intercorrelation 
matrix, which was factor-analyzed. Six factors were ex- 
tracted. Two of these were identified as General Intelli- 
gence and Computational Ability, and the other four as 
Specific Halo (i.e., specific to the three scales used under 














each of the four contact conditions). 

Validity for the rating of computational ability was 
found only for those Participants and Observers who had 
the opportunity to work with or observe individuals engaged 
in the mathematics task (Relevant Contact situation). Indi- 
viduals who worked under all conditions, however, were 
able to achieve some accuracy in their rating of intelli- 
gence and academic ability, although less accuracy was 
achieved under the Irrelevant than under the Relevant Con- 
tact condition. 

Consideration of interrater reliability coefficients and 
internal consistency estimates leads to the conclusion that 
a number of the ratings with high reliability were consist- 
ently invalid, while many of low reliability were just as 
consistently valid (accurate). 

It is generally concluded that ratings can be valid only 
to the extent to which previously observed behaviors are 
related (relevant) to the trait(s) being rated. 
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THE RELATION OF RIGIDITY 
OF SET TO INTELLECT 


(Publication No. 15,927) 


Isaiah Guttman, Ph.D. 
University of Minnesota, 1955 


Adviser: Donald G, Paterson 


For the purposes of this study, rigidity of set is defined 
as the degree of flexibility-rigidity in an individual’s ap- 
proach to problem solving. Specifically, this concept is: 

a problem solving set is established containing the expect- 
ancy that (1) more than one method may lead to solution 
(flexibility), or (2) only one method may lead to solution 
(rigidity). Measures of intellect are then hypothesized as 
being made up of this rigidity of set plus factors of cultural 
and informational training. Specific purposes of this study 
were: 

(1) Find the relation of this rigidity of set to various 
measures of intellect—Wechsler-Bellevue IQ and college 
grade-point average. 

(2) Examine the problem of the generality versus spec- 
ificity concerning rigidity, under the hypothesis that there 
are independent levels of rigidity. 

(3) Examine the relation of this rigidity of set to con- 
cept formation rigidity which involves continuous versus 
partial reinforcement. 

The relation of rigidity of set to Wechsler-Bellevue IQ 
was measured by using a “perseverative error minus 
unique error” measure on the Wisconsin Card Sorting Test 
(WCST) as an indicator of rigidity of set, and a special 
“verbal-maturity” scale, used as a measure of cultural 
and informational training. The latter was derived from 
the Status and Social Responsibility scales of the California 
Personality Inventory. These two measures, based on a 
sample of freshman high school students, were then com- 
bined in a multiple correlation with Wechsler-Bellevue IQ. 
The resultant R = .62. Rigidity of set alone correlate -.51 
with Wechsler-Bellevue IQ. Both values were significant 
at the .05 level. 

The relation of rigidity of set to grade-point average 
made use of the WCST as the measure of rigidity of set, 
Gough’s St Scale from the MMPI as a measure of ‘verbal- 
maturity,” and a specially constructed study- motivation 
scale. The combination of these three measures, based 
on a sample of college students, showed no relation to 
grade-point average. 

WCST rigidity of set was found to have a zero correla- 
tion (for the college sample) with ethnocentric rigidity as 
measured by an adaptation of the California E Scale. 

Finally, a separate measure of rigidity was based on 
a concept formation test. Ss (the high school sample) 
learned the concept under two conditions of reinforcement: 
(1) 100% reinforcement of correct cues, and (2) 70% rein- 
forcement of correct cues. The rigidity consists of the 
number of times Ss adhere to this cue when it is no longer 
correct, For the high school sample, there was a positive 
relation between WCST rigidity of set and rigidity from 
the 70% condition, but no relation with the 100% condition. 

Generalization from the results of this study is difficult 
due to lack of conciseness in several of the measuring in- 
struments and also near absence to date of an integrated 
theoretical structure involving the major concepts of the 





study, such as components of intellect and also rigidity 
137 pages. $1.71. Mic 56-1244 
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THE RELATION BETWEEN CONFORMITY 
AND PROBLEM SOLVING 


(Publication No. 16,028) 


Charles Yoshihiro Nakamura, Ph.D. 
Stanford University, 1956 


This study was designed to test the following three hy- 
potheses concerning the relation between conformity and 
problem solving: 

1. There is a negative correlation between tendency to 
conform and achievement in problem solving after the in- 
fluence of intelligence is partialled out. 

2. The negative partial correlation is higher for re- 
structuring problems than for straightforward problems. 

3. The sex differences in certain types of problem 
solving are associated with sex differences in conformity. 

The subjects, 77 women and 64 men from an introduc- 
tory psychology course at the University of California, 
Berkeley, were given tests of problem solving, conformity 
and intelligence. The problem solving test consisted of 10 
restructuring and 10 straightforward problems. Part I, 
Analogies, of Form B of the Concept Mastery Test was 
used as the measure of intelligence. 

Conformity was measured by a method designed by 
Crutchfield and employed with his cooperation. Two meas- 
ures were used, one involving judgments concerning objec- 
tive stimuli and the other judgments concerning attitudes. 
The reliabilities for the objective items were .87 for the 
men and .80 for the women. Reliabilities for the attitude 
items, .29 and .13 for the men and women respectively, 
proved to be so low that further analyses of the relation 
of these scores to other variables was not justified. There- 
fore, all subsequent analyses were limited to conformity 
as measured by the objective items. The scores indicated 
the degree to which an individual’s judgments were influ- 
enced by simulated responses in a situation where these 
responses were objectively incorrect. The subjects were 
tested in groups of five men or five women under condi- 
tions so arranged that each subject believed that he was 
the last one of the five to respond and that four simulated 
responses given prior to his turn were those of his four 
fellow subjects. 

Substantial support for the first hypothesis was pro- 
vided by the significant negative correlations for men be- 
tween objective conformity and both total problems and 
restructuring problems. These negative correlations re- 
mained significant after intelligence had been partialled 
out. The analogous zero-order correlations for women 
were also negative but not significantly different from 
zero. Although these correlations for women cannot be 
regarded as supporting the hypothesis, they do not provide 
grounds for rejecting it in that they do not differ signifi- 
cantly from those for men. 

Since 14 of the men were older than the remainder of 
both men and women, separate analyses were carried out 
for the older and younger men. The significant negative 
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correlations between conformity and both total and restruc- 
turing problems which remained for the older men after 
partialling out intelligence clearly support the hypothesis. 
The zero-order correlations for the younger men were in 
the right direction, but with the exception of that between 
conformity and restructuring problems were not signifi- 
cantly different from zero. Again the correlations do not, 
however, justify rejection of the hypothesis. 

None of the results supported the second hypothesis. 
The difference between the negative partial correlations 
for the men, although in the predicted direction, were not 
significant. For women, the computation of such partial 
correlations was not justified because the relevant zero- 
order correlations were not significant. 

The third hypothesis was not confirmed. The expected 
sex differences in conformity and in problem solving, con- 
ditions implicit in the hypothesis, were obtained. However, 
the sex differences in problem solving were still signifi- 
cant after covariance analyses with adjustments for con- 
formity and intelligence were carried out separately for 
the restructuring and straightforward problems. 

36 pages. $1.00. Mic 56-1245 


PSYCHOPHYSICS OF PERIPHERAL COLOR 
PERCEPTION IN RELATION TO METHODOLOGY 


(Publication No. 15,879) 


Leroy Dale Pigg, Ph.D. 
The Ohio State University, 1955 


Limits for peripheral color perception have been de- 
termined conventionally by a technique, essentially the 
method of limits, in which a subject is asked to identify 
the color of a stimulus being moved from peripheral to 
central portions of the visual field. Inherent in this tech- 
nique is the problem of the subjective criterion of when a 
color is “seen” as it progresses inward. Since the color 
of an object does not appear full-blown at some point in 
its progression, but gradually undergoes transition from 
no-color to color, it is obvious that differences in results 
may occur as the result of a shifting criterion applied 
against ambiguous stimulation. | 

As an alternative to the conventional technique, a mod- 
ified method of constant stimuli was devised so as to avoid 
the “criterion” problem and allow the subject to make full 
use of whatever information he could get from the stimulus 
in judging its color. 

Each of two subjects devoted 45 hours to observing 
three colors peripherally, using each of the two methods. 
The colors were matched for brightness and saturation 
and were presented in three sizes each. Each subject 
made observations initially with the conventional method, 
followed by the modified method, and returned to the con- 
ventional method for final testing. 

Results from initial testing with the conventional 
method showed color zones with shapes and over-all sizes 
comparable to those of other investigators using equivalent 
stimuli. A clear-cut hierarchy of increasing size of zones 
from green to red to blue was found. Final testing with 
this method produced similar results with one important 
exception: nearly all of the zones were significantly in- 
creased in size. 





Data from the modified method were first converted 
into functions relating per-cent-correct-identification to 
peripheral extent for each stimulus. From these functions, 
zones were determined for 75, 50, and 25 per-cent “true” 
recognition of color. These zones differed from the “con- 
ventional” zones in two ways: they were larger than even 
the final zones of the other method, and the hierarchy of 
differential extent of colors was not present. 

1. The conventional technique for studying peripheral 
color perception yields results which are subject to change 
with experience and practice and which may depend upon 
the subjective criterion of color identification adopted by 
the observer. 

2. The modified method produces results which are 
more stable, and it is considerably more sensitive in pro- 
ducing limits for color perception. 

3. Results showing differential extents at which differ- 
ent but otherwise matched colors can be detected depend 
upon the method employed. More homogeneous results 
are produced by the modified method. This lack of agree- 
ment may be due to the differential rates of decline in 
sensitivity for different colors. 

4. The modified method produces results from which 
useful inferences about gradients of sensitivity to primary 
colors and densities of specific color receptors can be 
made. 112 pages. $1.40. Mic 56-1246 


A VALIDITY STUDY OF SIX PERSONALITY AND 
ADJUSTMENT TESTS FOR CHILDREN 


(Publication No. 15,962) 


Louis Milde Smith, Ph.D. 
University of Minnesota, 1955 


The purpose of this study was to investigate the con- 
current validity of six tests. The tests included: Cali- 
fornia Test of Personality, Rogers Test of Personality 
Adjustment, Rosenzweig P-F Study, How I Feel About 
Things, Things I Like To Do, and How Would You Finish 
It. The population sampled was the 6th grades in the St. 
Paul Public Schools. Two hundred forty-five (245) boys 
constituted the sample. One hundred were very well ad- 
justed, 82 were average adjusted, and 63 were very poorly 
adjusted. They were selected with a combined or dual 
criterion. The two parts of the criterion were teacher 
nominations of adjustment and peer nominations both pos- 
itive and negative of friendships. The validity of the cri- 
terion groups was supported by four independent estimates 
of adjustment: referrals to school social workers, refer- 
rals to the Community Guidance Clinic, arrests and rec- 
ords with the Juvenile Police, and participation on school 
police patrols. 

The findings were analyzed using the analysis of var- 
iance and covariance techniques. The California Test of 
Personality differentiated significantly (.01) between the 
adjustment groups. The mean differences remained sig- 
nificant when intelligence, reading achievement and level 
of parental occupation were controlled. There was a high 
degree of overlap between the three groups on this test. 
Similar results occurred for the Rogers Test of Person- 
ality Adjustment, the Group Conformity Rating of the 
Rosenzweig P-F Study, and the How I Feel About Things 
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test. Findings on Things I Like To Do and How Would You 
Finish It tests were equivocal with significance near the 
.05 level. On the Rosenzweig P-F Study differences in 
distributions on direction of aggression and type of reac- 
tion indicated significant differences (.05) between the three 
adjustment groups on only three of fifteen variables. 

The findings concerning the tests were discussed in 
terms of the “base rate” of maladjustment occurring in 
the typical classroom. Limitations in three areas were 
analyzed: the design of the present experiment; the meth- 
ods used in constructing each test; and the conception of 
adjustment as a unitary phenomenon amenable to measure- 
ment by a test yielding a single score. Several possibili- 
ties for future research were suggested. 

It was concluded that within the limits of the population 
sampled and the criterion methods used, that none of the 
tests was useful as a screening instrument. Four of the 
tests could make a limited contribution to case studies. 
The most appropriate use at the present time is in re- 
search. 251 pages. $3.14. Mic 56-1247 


TEST VALIDITY UNDER SELF-REVELATORY 
CORRECTNESS OF ITEM ALTERNATIVES 


(Publication No. 15,895) 


Velmont Miller Tye, Ph.D. 
The Ohio State University, 1955 


The self-revelatory method of test administration gives 
the examinee immediate information as to the correctness 
or incorrectness of each test response as made. It was 
hypothesized that the self-revelatory method would in- 
crease the validity of a college aptitude test such as the 
Ohio State Psychological Examination. 

Such an increase in validity could be the result of this 
opportunity for the individual to reveal his “partial knowl- 
edge” of an item. “Partial knowledge” implies that the 
individual distractor alternatives are able to differentiate 
between persons of different levels of ability. Therefore, 
the investigator carried out an item analysis, using as 
subjects the 1947 Ohio State University entrants who had 
been tested in the usual manner. The analysis was used 
to rank the distractors in order of “merit” on the basis of 
the product of the distractor’s validity and its standard 
deviation, (rypq). 

It was also thought possible that the self-revelatory 
method might increase the validity of the test by increas- 
ing test motivation and control of the test situation as a 
result of immediate knowledge of results. In this experi- 
ment it was not possible to differentiate the effects of bet- 
ter test motivation from other factors, although immediate 
knowledge of results may easily be assumed to be a posi- 
tive motivational factor. 

The experimental procedure involved the self-revela- 
tory administration of the Ohio State Psychological Exam- 
ination to an experimental group and also an administra- 
tion to a control group. The groups were selected from 
students of Wayne University, Detroit. 

The experimental test was scored in three ways: total 
number of wrong responses; total number of items right 
(without error); and by assigning minus one for one error, 
and minus two for two or more errors per item. The 





control test was scored in the usual manner, total number 
of items right. Correlational analysis indicated signifi- 
cantly greater validity (.629 vs. .514) for the self-revela- 
tory group than for the control group. However, the three 
a priori scoring methods were so highly correlated with 
each other (above .90) as to make it doubtful that partial 
knowledge was being measured. 

In an attempt to discover a more effective method of 
scoring the self-revelatory test, an item analysis was 
carried out with the experimental group as subjects. The 
16 possible patterns of response to each item were coded 
by addends, as suggested by Toops, and the patterns were 
used as if alternatives in the item analysis. This analysis 
suggested a scoring of minus one for one, two, or three 
errors, on a single item, and minus two for four errors 
on a Single item. However, this scoring did not produce a 
significant increase in test validity. 

It was concluded that the self-revelatory method may 
increase the validity of an aptitude test, presumably by 
reason of superior motivation and related factors. The 
results suggested that the method is especially appropriate 
for non-verbal aptitude tests and for tests requiring com- 
plex directions for administration. 
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Previous work in the study of schizophrenic thoaght 
has been limited primarily to clinical observation and be- 
havior in the psychological testing situation. The result 
has been considerable speculation and theorizing without 
the support of controlled experimental findings. The cli- 
nicians have noted that schizophrenic patients usually suf- 
fer from a thinking disorder. Most agree that the disorder 
is a deviation from non-psychotic thought processes rather 
than an entirely new phenomenon. Experimental studies 
of non-psychotic thought processes have demonstrated that 
task structure, the way the conceptual problem is pre- 
sented, influences the speed of conceptual attainment as 
well as the type of concept attained. 

Schizophrenics, in clinical and test situations, some- 
time show the capacity to perform conceptually. It was 
assumed, since their thought processes seemed to be a 
deviation from the normal, that the schizophrenic, too, 
might respond to conceptual task structure changes. The 
hypothesis evolved that schizophrenic conceptual attain- 
ment would approach non-psychotic conceptual attainment 
as the structure of the task became more concrete (i.e.- 
had more cues available for its solution). 

To test the hypothesis, two groups were selected: one 
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schizophrenic experimental group of forty-eight individuals 
and one non-psychotic control group of forty-eight individ- 
uals. The latter group was comparable to the psychotics 
along the dimensions of age and educational level. The 
members of these groups were randomly assigned to three 
subgroups representing three differently structured con- 
ceptual tasks or experimental conditions: A, Band C. The 
assignment yielded three groups of thirty-two persons each; 
sixteen psychotics and sixteen non-psychotics. The task 
and method of presentation was basically that used by 
Heidbreder requiring the pairing of a nonsense syllable 
with the representative of a conceptual class. There were 
three conceptual types: object, spatial and number with 
two instances of the type in each of the sixteen trials. The 
structure of the task was varied in terms of the syllable- 
conceptual representative relationship. The conceptual 
representative, a pen drawing, remained constant from 
condition to condition but the nonsense syllable was: a) 
spoken under Condition A, b) presented in black letters on 
a white card under Condition B, c) presented in white on 
differently colored cards under Condition C. Under Con- 
ditions B and C, the syllables were before the subject 
throughout the sixteen trials. A concept was attained when 
the subject, seeing the drawing representative of a concep- 
tual class, could give its correct name or nonsense sylla- 
ble. 

Application of a non-parametric statistical technique 
to the data showed a difference between schizophrenic and 
non-psychotic conceptual attainment under all three condi- 
tions of task structure. The most significant difference 
between the two groups appeared under the least structured 
experimental condition, A. There was less difference be- 
tween number of concepts acquired by the schizophrenics 
and non-psychotics under the intermediate task structure 
condition, B. Performance on the final, most structured 
condition, C, showed a greater difference between number 
of concepts attained by the two groups than Condition B, 
but less than Condition A. Under Condition C, the schizo- 
phrenics attained either no concepts or three or more con- 
cepts. This gap in the distribution suggests that the color 
introduced into Condition C’s structure or the severity of 
the patient’s illness may have introduced an uncontrolled 
element. 

Examination of schizophrenic conceptual attainment 
under Condition A, Condition B, Condition C, reveals an 
increase in the number of concepts attained as the struc- 
ture of the task increased. Although there was an increase 
in the number of concepts with increased structure, it was 
not statistically significant by non-parametric test. The 
non-psychotics, on the other hand, also showed a steady 
increase in number of concepts attained from Condition A 
to Condition B to Condition C, establishing a statistically 
significant difference in their performance from condition 
to condition. 

Examination of the data for an ordering of conceptual 
attainment, showed that there was a tendency for the con- 
trol group to attain object and spatial concepts first, num- 
ber concepts later, which is consistent with previous find- 
ings. The schizophrenic group showed no tendency to or- 
dering exclusive of their performance under Condition.C. 
The low magnitude of Chi Square frequencies used in eval- 
uating the “ordering” limits further comment. 

In summary, the original hypothesis, that schizophrenic 
conceptual attainment would approach non-psychotic con- 
ceptual attainment as the task became increasingly 





structured is not supported by statistical evidence. The 
experimental and control groups showed greatest differ- 
ences in acquisition of concepts under the experimental 
condition with least structure; their performance was 
most similar under the intermediate task structure condi- 
tion. Under the condition having the greatest structure, 
the two groups diverged. This last mentioned divergence 
was not as great as under the least structured condition 
but greater than under the intermediate condition. 

Taken in isolation, without comparison to the control 
group, the schizophrenics attained increasing numbers of 
concepts from condition to condition though these increases 
were not significant. The non-psychotics showed a statis- 
tically significant increase in conceptual attainment as the 
task became more structured. 
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AGGRESSION, AND AGGRESSIVE BEHAVIOR 
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The present research was designed to test the general 
hypothesis that a systematic relationship exists between 
aggressive fantasy and aggressive behavior. Two major 
kinds of aggressive fantasy were considered. Direct ag- 
gressive fantasy was assumed to be positively correlated 
with aggressive behavior, while indirect aggressive fantasy 
was assumed to stand in a negative relationship to aggres- 
sive behavior. The modifying effects of defense against 
aggression, punishment, suppression, fantasy gratification, 
and repression, on the postulated relationship between 
direct fantasy aggression and aggressive behavior were 
also studied. 

One hundred fifty-six white, middle-class boys, in 
groups of ten subjects each, wrote stories to ten TAT cards 
and a specially designed “demand” card. All the stories 
were scored for Direct Fantasy Aggression, Indirect Fan- 
tasy Aggression, Punishment, and Defense themes by a 
modified method of Murray’s scoring scheme. The relia- 
bility of these scores ranged from 86 percent to 94 percent 
agreement between two judges and the investigator. Each 
boy was rated on aggressive behavior by three of his 
teachers. The pooled reliability of these behavior ratings 
was .72. The total sample was composed of equal numbers 
(N = 52) of 13-, 14-, and 15-year-old subjects, all age 
groups being matched for intelligence (1.Q. range 91-127), 
ethnic and religious background, and number of siblings. 
Because the three age groups were not homogeneous as 
regards mean fantasy scores on the several measures, 
our hypotheses were tested separately for each age group. 
The data were analyzed by use of partial correlations and 
analysis of covariance to control statistically for the effects 
of intelligence. 

In terms of the general hypothesis of this research, we 
would conclude that there is very little evidence to suggest 
that aggressive behavior can be predicted from the aggres- 
sive fantasy productions of adolescent boys. We did not 
find any significant relationship between direct fantasy 
aggression and aggressive behavior, even when the effects 
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of punishment themes and themes of defense against ag- 
gression were taken into account. Neither were TAT in- 
dexes of suppression, fantasy gratification, or repression 
significantly related to aggressive behavior in our sub- 
jects. The only evidence for a positive relationship be- 
tween direct aggressive fantasy and aggressive behavior 
was found in the bright-superior intelligence group (r = .29, 
P< .05). That our results do not support findings of other 
workers who report a positive relationship between direct 
fantasy aggression and aggressive behavior may be due to 
differences in age, socioeconomic and psychiatric status 
between the subjects in our sample and theirs. 

Only themes of indirect fantasy aggression were found 
to be significantly related to aggressive behavior, but only 
in the 15-year-old age group (r = -.44, P< .01). Since 
the construct of indirect fantasy aggression has not been 
investigated in this manner by other workers, further re- 
search with it may prove fruitful. 

Intelligence was found to affect the fantasy scores, ag- 
gressive behavior ratings, and the relationships between 
the two. This suggests a need for further research in 
these areas, as well as the necessity of carefully control- 
ling these factors in future investigations. 
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AGGRESSION IN FANTASY AND OVERT BEHAVIOR 
(Publication No. 16,284) 
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The relationship of Thematic Apperception Test re- 
sponses to overt behavior was investigated with respect 
to aggression. The central question was: How is behav- 
ioral aggressiveness reflected in the TAT? The major 
hypotheses were: (1) There is a direct relationship be- 
tween aggression in TAT fantasy and in overt behavior; 

(2) There is an inverse relationship between the amount 
of fantasied punishment, relative to fantasied aggression, 
and overt aggressive behavior. (3) There is an inverse 
relationship between the amount of defense against aggres- 
sion anxiety in the fantasy and overt aggressive behavior. 
(4) There is a direct relationship between those aspects 
of the TAT response which may be viewed as behavior 
samples and overt behavior in social situations. With re- 
spect to socially disapproved overt aggressiveness, the 
TAT responses would be expected to evince samples of 
socially disapproved, tabooed, or defiant behavior. 

The method of the study was to permit whatever rela- 
tionships may exist between the TAT and the behavioral 
variables the maximum opportunity for manifesting them- 
selves, by comparing relatively homogeneous groups of 
subjects differing widely in their overt behavior with re- 
spect to aggressiveness. From a large all-boy high school 
three groups of Ss were selected by means of teacher rat- 
ings: (1) Those who were aggressive in socially unaccept- 
able ways (Aggressive-Bad, N = 25). (2) Those who were 
aggressive in socially acceptable ways (Aggressive-Good, 
N = 22). (3) Those who were passive (Passive, N = 27). 
The Ss wrote stories to ten TAT cards selected for their 
tendency to elicit themes of aggression. The stories were 
scored on the following variables: Aggression (Hero 





Aggressor, Hero Victim, Indeterminate), Punishment, De- 
fense (against aggression anxiety), Suicide, Natural Death, 
Sex, Tabooed Sex, Tabooed Violence, and Tabooed Language. 
Half the protocols were scored by two persons to determine 
reliability; there was agreement in 95 per cent of the 
scores. The significance of differences between the three 
experimental groups was tested by use of the chi square 
statistic. 

The three groups did not differ significantly or consist- 
ently on the following variables: Aggression (Hero Aggres- 
sor, Hero Victim, and Indeterminate categories), Punish- 
ment, Defense, and Suicide. There were significant differ- 
ences in the predicted direction for the following hypoth- 
eses: (1) Aggressive-Good and Passive Ss have more 
Natural Death (an indirect expression of aggression? ) in 
their stories than the Aggressive-Bad Ss (.01 level). (2) 
Aggressive-Bad Ss have more Tabooed Violence in their 
stories than either of the other groups (.001 level). (3) Ag- 
gressive-Bad Ss have the greatest number of stories con- 
taining Sex and the Passive Ss the fewest (.001 level). 

(4) The Aggressive-Bad Ss have more Tabooed Sex than 
either the Aggressive-Good or Passive Ss (.001 level). 

(5) The Aggressive-Bad Ss have more Tabooed Language 
than either the Aggressive-Good or Passive Ss (.01 level). 
The following general conclusions were drawn from 
these findings: (1) There was little if any direct relation- 

ship between aggression in fantasy and in overt behavior. 
(2) The hypothesis of an inverse relationship between fan- 
tasy aggression and overt aggression proved the least 
tenable of all the hypothesized relationships. (3) The 
“dynamic” hypothesis that overt behavior may be predicted 
by assessing the restraining forces (punishment of aggres- 
sion and defenses against aggression anxiety) found in 
connection with aggressive themes in the TAT was not 
generally supported. (4) Inferences made from the TAT 
responses when regarded as behavior samples were sig- 
nificantly related to overt aggressive behavior. Thus the 
group which overtly expressed aggressive kinds of behav- 
ior regarded as taboo in the school setting also responded 
to the TAT with socially tabooed content and language. In 
contrast to the failure of thematic content to show a signif- 
icant relationship to overt behavior, the aspects of the TAT 
responses that were regarded as a behavior sample did 
show a significant relationship to overt behavior. 
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THE RELATIONSHIP OF RESPONSE CATEGORIES 
IN NONDIRECTIVE PLAY THERAPY TO 
AGGRESSION AND AGE 


(Publication No. 16,054) 


Dell Lebo, Ph.D. 
The Florida State University, 1956 


In childhood the relationship between age and aggression 
is a close one according to the tenets of two systematic 
schools of personality, the Freudian and learning theory. 
However, nondirective play therapy (NDPT) does not for- 
mally consider the influence of aggression or age in its 
method. The developmental history of NDPT is such that 
an attitude of similarity or sameness has been encouraged 
in its methodological approach to children. In studies of 
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the process of NDPT the factor of age usually has been 
ignored or poorly controlled while the factor of aggres- 
Siveness has not been considered, 

From a theoretical consideration of aggression and age 
certain hypotheses were made. The hypotheses were tested 
on a group of 89 children of normal intelligence selected 
on two bases: age and aggression. These children were 
then given three, one hour individual sessions of NDPT. 
Verbatim style notes were made of their speech and vocal- 
izations. These protocols were categorized according to 
the Borke Categories. It was in terms of these speech 
categories that specific predictions were made, 

_ The results of a one-criterion variance analysis for 
category usage and aggressiveness and for category usage 
and age revealed that the majority of the categories yielded 

significant differences. Most of the hypothesized differ- 
ences in speech categories were fully or partially substan- 
tiated. 

These substantiations suggest that the theories advanced 
concerning aggression and age can be utilized to predict the 
types of statements finding predominant expression in 
NDPT. The process of NDPT, as determined by children’s 
verbalizations, does not seem to be the same for all chil- 
dren. Children of different aggression and age groups 
respond differently and in a predicted manner. 

It is suggested that the formulation of NDPT should 
have a consideration of age and aggression included in its 
theoretical structure. Insistence on the sameness of the 
process and, in this case, of the method, may only result 
in the tautological death of productive work in NDPT. 
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A species of psychopathic personality has been de- 
scribed in which neither neurotic motivations, hereditary 
taint, nor dissocial nurture seem to be determining factors. 
Cleckley has reported the chief clinical characteristics of 
this group to be a lack of the normal affective accompani- 
ments of experience. By expressing this putative defect 
of the “primary sociopath” in terms of the anxiety con- 
struct of experimental psychology, it becomes susceptible 
to quantification and empirical test. 

In this translation, an experimental hypothesis emerges. 
A certain sub-set of persons conventionally diagnosed as 
psychopathic personality: (1) are clearly defective in their 
ability to develop (i.e., condition) anxiety in the sense of an 
anticipatory emotional response to warning signals previ- 
ously associated with nociceptive stimulation; (2) there- 
fore, they will show abnormally little manifest anxiety in 
circumstances ordinarily conducive to this response; 

(3) and they will be relatively incapable of avoidance learn- 
ing where such learning can only be effected through the 
mediation of the anxiety response. 

The experimental sample consisted of 49 diagnosed 
psychopaths. Group I consisted of 19 of these subjects 

















judged by the institution psychologists to best fit a set of 
Clinical criteria of primary sociopathy obtained from 
Cleckley. Group II was composed of the remaining 20 psy- 
chopaths who were judged not to concord with these cri- 
teria in some significant respect. Group III was a control 
group of 15 non-institutionalized “normals.” These groups 
did not differ significantly in age or intelligence. 

A battery of tests was administered which included: 
tests of steadiness of motor control and of digit-symbol 
substitution, both repeated under stress; an anxiety ques- 
tionnaire especially built for this study together with the 
forced-choice form of the Taylor Manifest Anxiety Scale; 
the MMPI, from which was derived the Welsh Anxiety 
Index; a test of GSR reactivity in a mock “lie detector” 
examination; a GSR “conditioning” test with a strong elec- 
tric shock as the UnCS; and a test of avoidance learning. 

Group I differed in the expected (less “anxious”) direc- 


tion from Group II on all of the eight tests employed. 


Group differences on the steadiness and digit-symbol tests 
were small and not significant. Group II scored signifi- 
cantly higher than the other groups on the Manifest Anxiety 
Scale, the Anxiety Index, and in mean GSR to the “lie” 
stimulus. As compared with Group II, Group I showed 
significantly less anxiety on the anxiety questionnaire, 
GSR reactivity to the “conditioned” anxiety stimulus on 
the “conditioning” test, avoidance of punished responses 
on the test of avoidance learning. Multiple joint functions 
of scores on various tests, taken two and three at a time, 
were shown to be able to predict location in the three 
criterion groups with as little as 34 per cent of chance 
mis-classification. 

At least six subjects were found to be categorically set 
off from the rest of the sample with respect to the indicants 
of anxiety reactivity based on the GSR “conditioning” test. 
Of these, three showed consistently subnormal anxiety as 
indicated by the three questionnaire indicants. Three 
others showed consistently supra-normal anxiety on the 
same three indicants. The first three subjects are identi- 
fied as relatively extreme examples of primary sociopathy 
as defined by the hypothesis of this study. The argument 
is advanced that a neurotic mechanism, resembling re- 
pression, could be responsible for false-positive failures 
of “conditioning” under standard experimental conditions 
using conscious subjects as employed here. Suggestive 
evidence is given to corroborate the conclusion that the 
second three non-reacting subjects represent a relatively 
extreme manifestation of such a mechanism and they are 
therefore tentatively identified as neurotic sociopaths. 
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THE DEVELOPMENT, APPLICATION, AND 
APPRAISAL OF PREMARITAL COUNSELING 
SCHEDULES 


(Publication No. 15,914) 


Herbert Arthur Otto, Ph.D. 
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The objectives of this study were: (1) to construct a 
set of premarital counseling schedules which focused upon 
communication between the man and woman planning to 
marry, (2) to examine the use of these materials within 
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the framework of premarital counseling, and (3) to appraise 
the effect of the schedules on communication between coun- 
selees. 

The schedules were constructed after a survey of the 
literature in the field of marriage and family living and 
after studying available premarital counseling materials 
such as questionnaires and check-lists. The schedules 
were designed to be used jointly by the premarital couple. 
This was based on the assumption that work on the same 
materials at the same time by a couple could stimulate 
communication in regard to goals, values and expectations 
pertaining to marriage. 

Description of the schedules: Four schedules were de- 
veloped for use in premarital counseling. The primary 
purpose in the design of the Introductory Section was to 
help couples communicate feelings of anxiety, concern, or 
fear in relation to the forthcoming marriage. The Pre- 
marital Survey Section focused on the definition and com- 
munication of expectations in marriage. The Sexual Ad- 
justment Section was developed to help couples explore 
their attitudes and feelings in this area. The section also 
provided information relating to sexual adjustment. The 
Family Finance Section was designed to stimulate com- 
munication about various methods of handling family 
finances. 

The population of the study consisted of thirty-five 
couples who were planning to be married. The couples 
were referred by professional people from five counties 
in Georgia during the period beginning in February 1953 
and ending in July 1953. 

Each of the thirty-five couples used the materials and 
were interviewed together. Verbatim recordings of the 
interviews were made and reactions of counselees to the 
study were recorded. Participants were all white with no 
previous marriages. The largest number of cases was in 
the age group of 18-20 years. 

Case records were analyzed as to the effect of the ma- 
terials on the premarital counseling process. Special em- 
phasis was placed upon analysis of the effect of the sched- 
ules on communication and on rapport between counselees 
and counselor. 

From the small sample studied, it was concluded that 
the Premarital Counseling Schedules did stimulate discus- 
sion and led to an exploration of attitudes concerning the 
four areas covered by the schedules, as well as opening 
new areas for counseling. However, because of the small- 
ness of the sample, further research is indicated to deter- 
mine the nature and extent of the effect on communication 
between individuals planning for marriage. Further re- 
search might also include the use of the schedules by a 
number of professionally trained counselors to determine 
their effectiveness within the premarital counseling set- 
ting. 147 pages. $1.84. Mic 56-1254 





THE RELATIONSHIPS BETWEEN CONSISTENCY OF 
ATTITUDE TOWARD THE SELF AND 
PERSONAL ADJUSTMENT 


(Publication No. 16,298) 


John Harold Walker, Ph.D. 
Columbia University, 1956 


A measure of consistency was developed from a series 
of statements which were rated on a six point scale from 
three points of view; first, directly; secondly, from the 
point of view of what others think; and thirdly, as to ideals. 
Scores were obtained from the differences of the ratings 
among the three points of view, and from a total of these. 
A measure of certainty of feeling was also obtained by 
totaling the extreme, intermediate, and median ratings that 
were given to the statements. 

The statements were reacted to by 247 undergraduate, 
male, college students, and from among these fifty were 
chosen for the study group, five from each tenth part of 
the score range of the total group. 

Each of the study group subjects was given a battery of 
projective type tests, and these batteries were ranked for 
personal adjustment by a group of clinical psychologists. 
The measure of personal adjustment was derived from the 
rankings converted to standard scale values and averaged. 

The average scale values were compared with the 
measures of consistency and certainty in two ways: by 
correlations, and by contrasting the mean differences of 
the adjustment scores of the high and low consistency 
scores. 

Three hypotheses were tested by the study. 

1. The first hypothesis, that there is a general positive 
relationship between consistency of attitude toward the self 
and the measure of personal adjustment, was not supported. 
It was observed that the more poorly adjusted were on the 
average among the highly inconsistent persons. 

2. The second hypothesis, that the less well adjusted 
would show negative relations among the various points of 
view to the self, was not supported. 

3. The hypothesis, that the less well adjusted would be 
more certain, is not supported. While certainty seems to 
be related to consistency of self attitude, neither is related 
to the adjustment measure. 
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The concept of constriction is used widely in clinical 
psychology, although virtually no systematic study has been 
made of it. An analysis suggested three different ways in 
which the concept is used. These include: (a) its use to 
describe performances on certain clinical tests, (b) its 
use in relation to ego defenses in personality theory, and 
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(c) the common clinical practice of characterizing a person 
as “constricted.” The main problem under investigation 
was whether these various usages were equivalent, or 
whether constriction was specific to each context, and to 
particular measures within each area of usage. 

In order to study this problem, measures were selected 
to represent these various usages. The clinical techniques 
selected were the Rorschach technique, Thematic Apper- 
ception Test, and the Bender-Gestalt test. In connection 
with its use in personality theory two measures, reflecting 
aspects of behavior in which constriction might be shown, 
were selected. Constriction in interests was evaluated 
using the Intensity of Values Test and constriction as man- 
ifested in range of responsiveness was evaluated through 
the use of the Semantic Differential. As a measure of con- 
striction in everyday behavior, a rating scale was devel- 
oped from judgments obtained from a large number of cli- 
nicians as to the behavioral characteristics of constriction. 

It was hypothesized that the indices of constriction on 
these various measures would be significantly intercorre- 
lated. Included in the study were measures designed to 
explore the relationships between constriction, anxiety, 
and defensiveness in responding to personality inventory 
items. Sociometric preferences were obtained also from 
some of the subjects in the hope of obtaining information 
about constriction as a factor in group processes. 

The subjects were thirty-two undergraduates at the 
University of Nebraska, of whom twenty-one were mem- 
bers of a sorority, and eleven were members of an athletic 
squad. Each subject was seen with his or her respective 
group three times and individually once or twice for the 
clinical tests. In the first session each person rated five 
others on the constriction scale. In the second session the 
interest test and Semantic Differential were administered. 
In a final session a personality inventory containing the 
constriction items, the K Scale of the Minnesota Multi- 
phasic Personality Inventory, and the Taylor Anxiety Scale 
were administered. At this session, sociometric prefer- 
ences were obtained from nineteen members of the soror- 
ity. 


The hypotheses were tested with the use of correlational 


techniques. The obtained correlations were low in magni- 
tude although several were statistically significant. In 
general, the results indicate that the different uses of con- 
striction are not equivalent. This conclusion is most de- 
finitive when clinical tests enter into a comparison. Within 
certain limits, however, there does appear to be some 
generality to constriction. People who appear constricted 
in everyday behavior tend to show a narrow range of re- 
sponsiveness and curtailed expression of interests. There 
seems to be some generality to constriction in associa- 
tional processes although situational factors play a con- 
siderable role. 

Analysis of the results suggests that the personalized 
interpretation of each situation presented to the subject 
might have been an important variable. The possibly dif- 
ferential effects of psychological threat in the case of 
projective techniques as compared to the others has been 
suggested as an example of this. The context in which the 
constricted behavior is being evaluated would appear to be 
an important variable. An additional conclusion is the 
tentative corroboration of an hypothesis that constriction 
and manifest anxiety should show an inverse relationship. 

83 pages. $1.04. Mic 56-1256 





PSYCHOLOGY, EXPERIMENTAL 


THE AMOUNT OF INFORMATION IN THE 
ABSOLUTE JUDGMENT OF MUNSELL HUES 


(Publication No. 16,064) 


Donald William Conover, Ph.D. 
The Ohio State University, 1955 


The purpose of the present experiment was (a) to de- 
termine, for surface colors, the maximum number of ab- 
solutely identifiable stimulus categories in the dimension 
of hue, (b) to construct a scale of equal discriminability 
for hue, and (c) to validate the scale on an independent 
population sample. 

For purposes of the present experiment, it was hypoth- 
esized that with optimal encoding the maximum number of 
absolutely identifiable hues could be selected without the 
necessity of sampling all possible numbers of stimulus 
categories. 

It was predicted that the amount of information trans- 
mitted per stimulus selection would remain approximately 
constant and would be independent of the number of stim- 
ulus categories presented, provided this number was 
appreciably greater than the number of absolutely discrim- 
inable hues. If this prediction is true, then the antilog of 
the amount of information transmitted per stimulus is the 
maximum number of hue categories that can be discrim- 
inated with an arbitrarily small number of errors. 

The stimuli were surface colors selected from the 
Munsell 50-hue, maximum saturation series of standard 
test patches. With the inclusion of extra-spectral purples, 
this series provided a circular stimulus continuum and 
thus served to reduce the effects generally experienced in 
working with open-ended scales. The stimuli were exposed 
under a standard Macbeth daylight lamp. Order of presen- 
tation was randomized, and every stimulus hue was pre- 
sented on three neutral backgrounds constructed from 
Munsell achromatic papers. 

The subjects responded by a verbal call-out of numbers 
associated with each of the stimuli. Thirty-eight volunteer 
observers, male and female, ranging in age from fifteen to 
fifty-four years were used as subjects in the experiment. 
Ten subjects were used, first, for the determination of the 
maximum number of absolutely identifiable hues. Twenty- 
one subjects were then used in the validation of a scale of 
equal discriminability developed from the data collected 
on the first group. The remaining seven subjects, volun- 
teer shaders from local paint and fabric firms, were used 
in an exploratory investigation comparing people experi- 
enced in color-matching with a sample of the general 
population with respect to the ability to indentify hues ab- 
solutely. 

Scores were taken in terms of the response category 
code number elicited from each subject by each stimulus 
hue presented. These data were reduced to information 
measures in terms of bits per selection. 

On the basis of the information transform, with subjects 
pooled, nine stimuli were selected on the basis of the data 
from the two experimental groups as the maximum number 
of absolutely identifiable hues. These results confirm the 
prediction cited above. 

The method of construction of the equal discriminability 
scales was that suggested by Garner and Hake. An 
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empirical technique in which non-parametric methods for 
constructing scales of equal discriminability were used 
was also developed during the course of the present study. 
The latter method appears to possess excellent descriptive 
properties. 

Validation of the initial scale of equal discriminability 
was demonstrated by the almost complete linearity of a 
new scale derived from the independent sample, and also 
by the relatively uniform distribution of errors for the 
validation group. 

It was demonstrated that the Munsell 50-hue, maximum 
saturation series contains intervals that are not equally 
spaced for absolute judgment, especially in the mid-spec- 
tral regions. This latter finding suggests that the proc- 
esses underlying comparative and absolute judgments may 
be of a fundamentally different character. 

82 pages. $1.03. Mic 56-1257 


THE DIMENSIONS OF MORALE: AN ITEM 
FACTORIZATION OF THE SRA 
EMPLOYEE INVENTORY 


(Publication No. 16,065) 


Zile Singh Dabas, Ph.D. 
The Ohio State University, 1955 


The investigation deals with the problem of adequacy 
of the dimensions of morale as set forth in prior litera- 
ture, specially in the SRA Employee Inventory. The ap- 
proach was based upon factorizing items rather than the 
subtests of the above Inventory. The study utilized a sam- 
ple which covered the U.S.A. proper and Hawaii; it repre- 
sented a variety of jobs in different industries and con- 
sisted of 996 employees. 

The data were arranged and tabulated by the use of IBM 
Accounting Machine Types 402 and 403. The major statis- 
tical procedure employed was factor analysis in which the 
Wherry-Winer Iterative procedure based upon product- 
moment correlation coefficients was used. 

Methodologically, the study extended the method of 
factor rotation suggested by Thomson. This methodolog- 
ical contribution provides a distinct step toward reconcil- 
iation between the Thurstone and Spearman schools. 

The orthogonal item factorization of this study demon- 
strated one general factor, four sub-general factors and 
fourteen group factors. These factors were: GOA: 
Generalized Over-all General Attitude Factor 


WC: Over-all Opinion of Working Conditions 
L: Work Load 
E: Environmental Setting 
FR: General Satisfaction with Financial Reward for 
Effort 
P: Direct Pay 
B: Fringe Benefits 


CM: Over-all Confidence in Management 


J: Belief in Justice and Interest of Management 





O: Belief in Organizing Ability 
T: Adequacy of Two-Way Communication 


IS: Over-all General Opinion about Immediate Super- 
vision 


C: Supervisor’s Consideration of Employees 


S: Supervisor’s Imposition of Structure 
FW: General Satisfaction with Fellow Workers 
PA: General Satisfaction with Personnel Actions 
JA: Over-all Satisfaction with Job Assignment 
PC: General Pride in Association with Company 
PD: General Satisfaction with Personal Development 


With respect to interpretation of morale surveys, it 
has been demonstrated that the General Factor is the best 
directly measured factor; that it is very difficult to meas- 
ure the group factors directly: the interpretation of a 
single item at face value is misleading; and that the items 
in present unfactored inventories are of little use as spe- 
cific measuring devices. 

As to future research the writer has suggested that 
new items should be developed; that the general and sub- 
general influence of these items should be factored out, 
and that the basic measurements need to be improved be- 
fore validation is attempted. 

As regards job items, it has been found that the higher 
an employee’s position in the organizational hierarchy, the 
more favorable attitude he develops toward the company; 
that employees generally do not complain about pay; that 
supervisors do not believe in the organizing ability of the 
management; that the production workers are much con- 
cerned with job assignment and also personal development 
on the job; and that the office workers hold an intermediate 
position showing neither high nor low enthusiasm for the 
company. 

It has also been found in relation to location items that 
employees in the East are better satisfied with pay but do 
not believe in the organizing ability of the management; 
that in the South the personnel actions are unsatisfactory; 
that in Hawaii the two-way communication system is inad- 
equate; and that employees in the West and Midwest nei- 
ther complain about nor favor any dimension of morale. 

119 pages. $1.49. Mic 56-1258 





EMPIRICAL vs. HOMOGENEOUS SCORING KEYS 
IN INTEREST MEASUREMENT 


(Publication No. 15,976) 


Helen Hofer Gee, Ph.D. 
University of Minnesota, 1955 


Adviser: Kenneth E. Clark, and D. G. Paterson 


Comparisons between the two general methods of scale 
construction were made by developing homogeneous and 
empirical keys from the same set of interest test items. 
Items were drawn from Clark’s Minnesota Vocational 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





PSYCHOLOGY 799 





Interest Inventory. The item selection procedure for de- 
velopment of empirical scales was based on the principle 
of maximizing test validity by maximizing the ratio of the 
sum of item-criterion correlations to the sum of item-total 
test correlations, thus maximizing heterogeneity of item 
content. Selection of empirical scales for inclusion in the 
study was based on a cluster analysis of the intercorrela- 
tions of 19 empirical keys that had been developed for the 
inventory. Eight keys from six clusters and two independ- 
ent residual keys were selected for purposes of comparison 
with homogeneous scales. 3 

Homogeneous scales were developed by adding itera- 
tively to triads of items with highest intercorrelation 
inter se according to procedures developed by DuBois, 
Loevinger and Gleser. The basis for including items in a 
homogeneous scale rests on maximizing the ratio of the 
sum of item covariances to the sum of item variances, 
thus developing scales with maximum homogeneity with 
respect to the thing measured. 

Homogeneous and empirical keys were compared in 
terms of correlations between the two types of scales, 
psychometric characteristics of the keys, and comparative 
utility in a multivariate approach to a problem in group 
Classification. The predictability of empirical key scores 
from combined homogeneous scale scores was also deter- 
mined. Factorial structure of homogeneous scales, usually 
described as being well suited for the study of basic inter- 
est and personality dimensions and for use in multivariate 
approaches to problems of prediction and classification, 
was compared with that of empirical scales, usually de- 
scribed as having maximum validity for prediction of a 
specific criterion, but being factorially too complex to be 
useful in the study of basic personality dimensions, over- 
lapping in item content, and intercorrelating to an extent 
considered inappropriate for optimal use in multivariate 
analysis. 

Intercorrelation of empirical and homogeneous scales 
revealed that each of the empirical keys was highly corre- 
lated with one of the homogeneous keys. These data sug- 
gested that empirical scales tend to be heavily saturated 
with a first factor among the items. Multiple correlations 
of combined homogeneous scale scores with single empir- 
ical key scores ranged from .80 to .99, indicating that the 
homogeneous scales accounted for a sufficient amount of 
the variance of empirical key scores to be accepted as 
potentially useful tools. Comparison of the structural 
properties of the two kinds of scales showed they were 
basically quite similar in terms of average item difficulty 
and in internal consistency as measured by the Kuder- 
Richardson Formula #20. The Gulliksen invariant function 
(invariant with respect to changes in test length) indicated 
that for all but one of the apparently similar pairs of ho- 
mogeneous and empirical scales, the homogeneous scale 
was the more highly internally consistent. Individual em- 
pirical scales had greater validity as indicated by compar- 
ison of percentage overlap between scores of Navy Men- 
in-General and four criterion groups. 

Both kinds of scales established significant generalized 
distances among the interests of men from four Navy rates, 
but distances based on combined empirical scales were, 
for each of the six pairs of groups, greater. Discriminant 
weights were applied to scores of validation and cross- 
validation samples of 100 men from each of the four rates. 
On seven of the eight samples, empirical scale discrim- 





inants achieved a higher proportion of correct classifica- 
tions. 

It is concluded that empirical keys, which utilize more 
of the valid variance available in an item pool, have greater 
overall utility than homogeneous keys for the measurement 
of interest variables when an external classification cri- 
terion can be utilized. 219 pages. $2.74. Mic 56-1259 


POSITION PREFERENCE AND 
DISCRIMINATION LEARNING 


(Publication No. 15,667) 


Marvin H. Goer, Ph.D. 
Michigan State University, 1954 


The experiment was designed to test the effects of dif- 
ferentially strengthened position habits on brightness dis- 
crimination learning. Incompatible predictions were de- 
duced from an inhibition theory of extinction and an inter- 
ference theory of extinction with respect to this experi- 
mental design. Five groups of hooded rats were employed 


as subjects for the experiment. 

The apparatus was a modified Grice-type discrimina- 
tion box. The treatment was as follows: Experimental group 
E-12 was given a relatively weak position habit; E-24 was 
given a position habit of intermediate strength; E-48 was 
given a relatively strong position habit. Control group 
C-O did not receive any experimental strengthening of the 
position habit. Control group C-24 was matched against 
experimental group E-24 with regard to the extra amount 
of training, number of reinforcements, and pattern of rein- 
forcements, without consistently strengthening the position 
habit. Following this training, all groups were required 
to learn a black-white brightness discrimination problem 
in the apparatus to a criterion of 9 out of 10 correct re- 
sponses per day. A noncorrection technique was utilized 
throughout the experiment. 

Application of an analysis of variance revealed the 
following results: 1) Experimental groups E-12 and E-24 
required significantly fewer trials to learn the brightness 
discrimination than did control groups C-O and C-24. 
Experimental groups E-12 and E-24 were not significantly 
different from one another. 2) Control groups C-O and 
C-24 required significantly less trials to learn the bright- 
ness discrimination problem than did experimental group 
E-48. Control groups C-O and C-24 were not significantly 
different from one another. 3) Experimental group E-48 
required significantly more trials to learn the brightness 
discrimination problem than did all other groups. 

With respect to the position habit strengthening proce- 
dure the following results were obtained: 1) There was 
some learning for all experimental groups with regard to 
the spatial cue during position habit strengthening. 2) 
There was no differential strengthening of the to-be-posi- 
tive brightness cue during position habit training. 3) There 
was a very slight correlation obtained between the number 
of positive associations with the to-be-positive brightness 
cue during position habit training and the number of trials 
to learn the brightness discrimination problem. 

Two methods of plotting the curves of performance 
were used: 1) The standard method of plotting percent 
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correct response for the group against number of trials 
yielded curves of performance whose slopes were similar 
to those typically obtained by this method with this sort of 
problem. These slightly negatively accelerated curves 
were predictable from the S-R reinforcement theory. 2) By 
plotting the points from criterion performance backward, 
thus eliminating the subjects that had already achieved 
criterion from inclusion in the pre-criterion points, posi- 
tively accelerated curves were obtained. This suggested 
that the actual brightness discrimination, when it was 
made, reached criterion very rapidly. The positively ac- 
celerated curve could not be predicted from the S-R rein- 
forcement theory. 

The results obtained were interpreted as confirming 
an interference position with regard to extinction and in 
that sense not confirming an inhibition position in this 
particular case. 90 pages. $1.13. Mic 56-1260 


AN INVESTIGATION OF SOME ASPECTS OF 
VISUAL WORD RECOGNITION TIME 


(Publication No. 15,703) 


Robert Charles Harrison, Ph.D. 
University of Washington, 1955 


The present investigation of visual word recognition 
was influenced by both the controversy over perceptual 
defense and the development of information theory by the 
communication engineers. The entire investigation con- 
sists of four related experiments utilizing college students 
as subjects and a verbal reaction time measure of word 
recognition. | 

Experiment I, designed to relate the verbal reaction 
time measure to the more commonly used tachistoscopic 
recognition threshold, measured speed of word recognition 
as a function of word length. Experiments IJ and III meas- 
ured speed of word recognition as a function of the proba- 
bility of occurrence of the exposed word. In Experiment 
II subjects were provided a sentence context for half the 
words while the other half were shown without context. In 
Experiment [II subjects were informed that the word to be 
recognized would be drawn from a designated set of 2, 4, 
6, 8, or 12 equally probable alternatives. Experiment IV 
investigated speed of word recognition as a function of the 
degree of homogeneity between the stimulus word and the 
three equally probable alternatives from which the word 
was drawn. Experiment IV also provided a comparison of 
changes in recognition scores to taboo and neutral words 
during three repeated presentations of the same experi- 
mental words. 

The main results of the experiments are as follows: 

1. Recognition time was an increasing, linear function 
of word length over a range of 4, 5, 6, 8, and 10 letters. 

2. Mean recognition time to words provided a sentence 
context depended upon the relationship between the word 
presented by the experimenter and the words predicted by 
the subject as occurring in the context: 


a. If the word shown was one of the words predicted 
by the subject, recognition time was faster the 
smaller the number of words predicted, and was 
faster than for words presented without context. 





b. If the word shown was not one of those predicted 
by the subject, recognition time was faster the 
greater the similarity between the word shown 
and the words predicted. Recognition time to 
words similar to those predicted was almost 
exactly the same as for words presented with- 
out context, while words dissimilar to those 
predicted were recognized more slowly than 
words presented without context. 


3. Recognition time was an increasing, linear function 
of the number of equally probable alternatives from which 
the word was drawn over a range of 2, 4, 6, 8, or 12 alter- 
natives. 

4. The rate at.which subjects transmitted the informa- 
tion conveyed by a word increased as the amount of infor- 
mation in the word increased, inasmuch as increase in 
recognition time did not keep pace with increase in infor- 
mational content. 

o. Where the number of alternatives from which the 
stimulus word was drawn remained constant at four, rec- 
ognition time was independent of the degree of homogeneity 
among the alternatives. 

6. During three repeated presentations of the same 
group of taboo and neutral words, the mean recognition 
scores to the taboo words did not behave in a manner sig- 
nificantly different from the mean recognition scores to 
the neutral words. 

The results indicate that information theory provides 
a useful framework from which to view the word recogni- 
tion situation. Experiments stemming from the contro- 
versy over perceptual defense have indicated that recog- 
nition thresholds vary inversely with the frequency of 
occurrence of the words in English text and that recogni- 
tion thresholds to taboo words vary depending upon the 
subject’s knowledge of the nature of the experimental 
words. The results of the present investigation suggest 
that both these findings may constitute special cases of 
the more general rule that word recognition time varies 
inversely with the probability of occurrence of the word. 

214 pages. $2.68. Mic 56-1261 


EFFECTS OF ALCOHOL ON VERBAL 
PERFORMANCE 


(Publication No. 15,668) 


Peter Hartocollis, Ph.D. 
Michigan State University, 1954 


One difficulty in studying the effects of alcohol on in- 
tellectual processes is the difficulty of identifying intel- 
lectual processes and separating one from another. One 
psychological function may be facilitated by alcohol while 
another is inhibited, but if both are confounded on the same 
test, the results will not be clearcut. From the results of 
several recent factor analyses one can select a variety of 
fluency tests that are similar in requiring the production 
of words but different in degree of restriction on produc- 
tion. The experiment reported here began with the hypoth- 
esis that fluency tests which differ in degree of restriction 
will be differentially affected by alcohol. 

Four tests were prepared in several forms, all of which 
required the production of words. The principal variation 
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in the tests was the degree of restriction on the words to 
be produced. 

Thirty experimental subjects took a pre-drink series of 
tests, then a drink calculated to induce a moderate alcohol 
effect, then a post-drink series of tests. Thirty matched 
control subjects followed the same procedure except that 
the drink was non-alcoholic. 

In general alcohol reduced fluency of production of 
words. An exception occurred on tests of a moderate de- 
gree of restriction, such as naming trees. The experi- 
mental subjects relaxed their standards of conformity and, 
since all plausible responses were counted, actually made 
slightly higher scores than the control subjects. This is 
probably what happens in social situations where alcohol 
is said to increase fluency. 

100 pages. $1.25. Mic 56-1262 


THE EFFECT OF ANXIETY LEVEL AND VERBAL 
ASSOCIATION STRENGTHS ON THE LEARNING 
OF WORD PAIRS 


(Publication No. 15,933) 


Shirley Manor Jahnson, Ph.D. 
University of Minnesota, 1955 


This is a report of a study of the effect of anxiety level 
and verbal association strengths of competing responses 
on the learning of word pairs. Subjects were selectedfrom 
the extremes of the distribution of scores on the Taylor 
Anxiety Scale (cutting scores at 20th and 80th percentiles). 


Hull’s learning theory was used to predict learning differ- 
ences to be expected from groups so selected under the 
assumption that they differ in drive level. The verbal 
association strengths of competing responses were esti- 
mated from word association normative data. 

In a pilot study, the responses of 28 high and 28 low 
anxiety subjects to 100 words from the Kent-Rosanoff Word 
Association Test were analyzed. The most frequent (pri- 
mary), second most frequent (secondary), and third most 
frequent (tertiary) associations to each stimulus word in 
the two anxiety groups were compared to those of unse- 
lected college students. The primary response (or more) 
to all stimuli used in the learning experiment was identical 
for all three groups. 

Two learning problems were designed to vary the num- 
ber of competing responses that were pertinent to the 
measure of learning. In the 2 choice problem, the re- 
sponse alternatives to each stimulus were the primary 
response and an unassociated response. In the 4 choice 
problem these alternatives were supplemented with the 
secondary and tertiary responses to the stimulus. For 
example: 

butter 

food 
bread eat 

member 


butter 


bread 
member 


The strengths of the secondary and tertiary responses 
relative to the primary response were also varied. The 
primary response was much stronger than the secondary 
or tertiary to half the stimuli (strong dominants) and only 
slightly stronger to half the stimuli (weak dominants). 





The verbal association strength of the correct response 
was varied by making the primary response correct to 

half the stimuli and the unassociated response correct to 
the other half. The same 16 stimuli were used in the 2 as 
in the 4 choice problem and the same responses were 
learned to them. Each subject learned 8 primary and 8 
unassociated pairs. Subjects were randomly assigned to 
the problems: 20 high and 18 low anxiety subjects received 
the 2 choice problem and 19 high and 18 low anxiety sub- 
jects received the 4 choice problem. The order of stimuli 
was varied in successive trials to avoid serial position 
effects and the arrangement of response alternatives was 
varied so that the correct response could not be determined 
from its position. An automatic memory drum presented 
each stimulus and its response alternatives for 4 seconds 
during which subjects read the stimulus and made their 
choice. The correct response then appeared for 4 seconds. 
An 8 second rest interval followed every fourth complete 
trial. Subjects continued until they made two successive 
errorless trials. 

In summary, the results of the pilot study revealed that 
the word associations of high and low anxiety subjects were 
similar to those of unselected college students. The learn- 
ing experiment data provided evidence that variations in 
relative verbal association strengths of correct and incor- 
rect responses effect the learning of word pairs: all sub- 
jects initially made more errors on unassociated than on 
primary pairs in both the 2 and 4 choice problems. No 
significant learning differences between high and low anx- 
iety subjects were observed on primary or unassociated 
pairs in either the 2 or the 4 choice problem. The direc- 
tion of differences between the anxiety groups was not 
consistently that expected from the hypothesis that the 
Taylor Anxiety Scale measures drive. While analysis of 
the problems suggested that they might have been too sim- 
ple to provide stringent tests of predictions from that 
hypothesis, the results at least suggest that variation in 
anxiety level does not produce significant learning differ- 
ences in simple verbal problems. 

168 pages. $2.10. Mic 56-1263 


LEARNING, A MAJOR FACTOR INFLUENCING 
PREFERENCES FOR HIGH FIDELITY 
REPRODUCING SYSTEMS 


(Publication No. 16,083) 


Roger Edward Kirk, Ph.D. 
The Ohio State University, 1955 


Studies in the past have shown that the average listener 
prefers a restricted frequency range (120 - 5,000 
C.P.S.) for electroacoustically reproduced music and 
an unrestricted frequency range for “live” music. The 
following hypothesis was advanced to account for the above 
findings. The average listener, after listening to the radio, 
phonograph and live sound sources for many years, has 
developed specific “sets” for music and speech emanating 
from a particular source to sound a particular way. For 
example, when we hear music coming from a radio we 
have a “set” to hear a restricted frequency range. When 
we go to the concert hall our “set” changes and we expect 
an unrestricted frequency-range reproduction. When 
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music or speech reproduction differs perceptibly from our 
established “set” we will not like this reproduction. 

In order to test the above hypothesis, a high quality 
electroacoustic reproducing system was used. Five high 
fidelity phonograph records served as the stimulus mate- 
rial. A high and low frequency cutoff filter was inserted 
between the transducer and preamplifier to provide the 
following frequency ranges: 30-15,000 C.P.S.; 90-9,000 
C.P.S.; 120-5,000 C.P.S.; 180-3,000 C.P.S. The 210 sub- 
jects serving in the experiment were drawn from music 
appreciation classes and elementary psychology classes 
of the Ohio State University. The subjects made six fre- 
quency range paired comparisons judgments for each of 
the five phonograph records. Thirty subjects in an exper- 
imental group were matched with thirty subjects in a con- 
trol group on the basis of the number of times the subjects 
preferred the wider frequency range presentation. 

The experimental group listened to thirteen sessions of 
music reproduced over a 30-15,000 C.P.S, frequency range. 
A post-test was then given to the experimental and control 
groups to assess the effect of continued contact with a wide 
range on preferences for this range. This procedure was 
also repeated with two different groups of subjects for 
music reproduced over a restricted frequency range of 
180-3,000 C.P.S. The following are the major conclusions 
of the experiment: 


1. The average college student prefers music and speech 
reproduced over a restricted frequency range rather 
than an unrestricted frequency range. 


. Learning plays an important role in determining 
preferences for sound-reproducing systems. Con- 
tinued contact with a particular system produces 
shifts in preference for that system. 


. The frequency-range preferences of college students 
is in part a function of the type of music to which 
they are listening. 


. Males prefer a less restricted frequency-range re- 
production of music than do females. 
84 pages. $1.05. Mic 56-1264 


BRIGHTNESS DISCRIMINATION PERFORMANCE 
AND SECONDARY REWARD STRENGTH AS A 
FUNCTION OF PRIMARY REWARD AMOUNT 


(Publication No. 14,633) 


Philippe Reed Lawson, Ph.D. 
University of Missouri, 1955 


Supervisor: Melvin H, Marx 


This experiment was designed to test the hypothesis 
that Ss’ responses to a stimulus associated with different 
amounts of primary reward will differ in strength if and 
only if for each S different stimuli are associated with dif- 
ferent amounts of reward. This was tested in two situa- 
tions: (a) performance on an absolute brightness discrim- 
ination problem, and (b) performance of a running response 
followed only by presumed secondary reward stimuli. 

Four groups of albino rats received four correction 
trials a day for 98 days on an absolute brightness discrim- 





ination problem. Two “Differential” groups (D-WH and 
D-BH) received different amounts of food for correct re- 
sponses on the two problems. The two absolute groups 
(A-H and A-L) always received either high reward or low 
reward for all correct responses. 

Following this training, all Ss received three series of 
10 massed trials in a straight runway. On the first series 
(“operant”) a gray swinging door--the former negative 
discriminandum-- separated the runway from an empty 
endbox. On the next two days (secondary reward trials) 

a black door was in position at the end of the runway and 
an empty black food cup was in the endbox. These stimuli, 
during discrimination trials, had been associated with high 
reward for two groups (A-H and D-BH) and low reward for 
the other two. 

The major results were: 

1. The absolutely-rewarded groups did not differ from 
each other in number of errors made on either problem. 

2. The differentially-rewarded groups made signifi- 
cantly fewer errors on their respective high-reward prob- 
lems than on their low-reward problems. 

3. There was evidence that secondary reward stimuli 
did differ in incentive value as a function of association 
with amount of primary reward. The derived incentive 
value was directly related to primary reward amount for 
the Differential groups, but inversely related for the Abso- 
lute groups. 

It was concluded that visual discrimination performance 
varies with incentive amount only when Ss have experience 
with different amounts in association with different stimuli. 
The variation of secondary reward value with amount of 
incentive does not, however, seem to be entirely dependent 
on this factor. 69 pages. $1.00. Mic 56-1265 


A VALIDATION OF TACHISTOSCOPIC TRAINING 
FOR CLERICAL WORKERS 


(Publication No. 15,945) 


Arthur Clinton MacKinney, Jr., Ph.D. 
University of Minnesota, 1955 


Following is an abstract of a report on an experiment 
designed to validate the industrial use of tachistoscopic 
training. This was a check on the effectiveness of tachis- 
toscopic training in increasing the on-the-job productivity 
of the personnel on three clerical jobs. (N=21). The three 
were all medium level clerical jobs. The first was IBM 
Card Punch Operator, who punches alphabetical and nu- 
merical information into IBM cards, using the standard 
card punch machine (N=7). The second was that of Central 
File Clerk, who keeps the files of IBM Cards (N=8). The 
third, Hospital Admissions Clerks, are claims processing 
people, who review and okay claims for payment as they 
come in (N=6). 

The unique feature of this study was the criteria of 
productivity used. An on-the-job measure was developed 
for each of the jobs. It is to be emphasized that these 
were actual output measures; not secondary criteria of 
any sort. All three measures were time measures, being 
of the time taken to perform a portion of the total job. 
These measures were discussed in terms of Thorndike’s 
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criteria of adequate productivity measures. Reliability 
data were presented for them. 

In design, the study was a simple experimental-group, 
control-group comparison. Following development of the 
output measures, tachistoscopic training utilizing a wide 
variety of stimulus materials, was given to the experimen- 
tal group. The control group stayed on the job for this 
period. The training sessions, 24 in all, continued for a 
period of 5 weeks. The sessions were of one-half hour 
each, making a total of 12 hours training. The Minnesota 
Clerical Test was administered both before and after the 
training. 

Significant increases in the size of the perceptual spans 
of the subjects was demonstrated. Measures of the span 
size were taken every other day during the training ses- 
sions, using 8 digit random numbers as the test material. 
Measures were taken at three different speeds (1/5, 1/10, 
and 1/25 second), the speed used being determined by what 
was applicable at that stage in the training. 

The results relevant to the Minnesota Clerical Test 
indicate that tachistoscopic training will significantly in- 
crease scores. There were practice effects, of course, 
shown by the fact that the control group’s scores increased, 
but the experimental group showed increases significantly 
beyond this. For the numbers section of the test, the dif- 
ference was significant at the 10% level; for the names 
section, the difference was significant at the 1% level. 

The results of the portion of the study dealing with job 
productivity were presented in terms of gains on the job 
accruing as a result of the training. “Gains” in this sense 
means decrease in time required to perform the criterion 
task. It was found that the training had no noticeable effect 
on performance of the Card Punch and the Central File 
jobs. For the Hospital Admissions job, however, signifi- 
cant gains were found in favor of the experimental group. 
The experimental group was able to decrease the time 
required to perform the criterion task by approximately 
90 seconds more than the controls. This difference was 
significant at the 5% level. 

Various facets of the study were discussed, including 
the applications and the implications of this study for fur- 
ther use of tachistoscopic training for clerical personnel. 

100 pages. $1.25. Mic 56-1266 








A PSYCHOPHYSICAL STUDY OF THE JOINT 
EXTRAPOLATION OF TWO INTERSECTING 
STRAIGHT LINES AS A FUNCTION OF 
DISTANCE, VELOCITY, AND ANGLE 


(Publication No. 15,859) 


John Ellis Mangelsdorf, Ph.D. 
The Ohio State University, 1955 


Judgments involving the extrapolation of pairs of con- 
verging objects, such as approaching pedestrians, approach- 
ing vehicles at an intersection, or approaching targets on 
a radar display are often made in everyday life. The ac- 
curacy of such judgments depends on the ability to judge — 
the speeds of the objects, the distances of the objects from 
their paths’ point of intersection, and their angle of inter- 
section. The present study arose from research concern- 
ing the use of radar displays in the control of air traffic. 





In a characteristic situation the operator sees a series of 
converging dots of light on his radar scope. The leading 
dots represent the present positions of the aircraft. The 
other dots represent former positions of the aircraft. 
Since the dots represent successive time samples, the 
speed of the aircraft is given by the distance between suc- 
cessive dots. The direction (or course) of the aircraft is 
represented by the direction in which the dots are pointing. 
An important task of the controller is to identify situations 
in which aircraft are in danger of colliding. In the present 
study the type of stimulus and the judgments required in 
the radar situation have been abstracted in general terms 
to the point where the problem is a much broader one and 
related theoretically to several areas of general experi- 
mental psychology. 

Mathematically, several different equations can be used 
to determine whether or not objects will reach intersection 
Simultaneously. Which if any of these does the human em- 
ploy? Subsumed under this are other questions. What 
kind of errors are made in the perceptual task of extra- 
polation? How do the errors relate to the stimulus dimen- 
sions of the task? What part of the total error relates to 
any single dimension? How do the errors combine? 

The psychophysical method of adjustment was employed 
by four observers who made a total of 4,480 judgments. 
The observer’s task was to look at a pair of converging 
two-dot lines projected on an opal glass screen and to ad- 
just the position of one of the lines so as to produce a 
“collision” situation. A 4x4x7 factorial design for three 
variables (speed, distance, and angle, respectively) re- 
sulted in 112 separate problems. Each observer made 
10 successive judgments of each problem. 

Constant, average, and variable errors were calculated 
for each problem and were pooled for the four observers. 
The resulting functions were markedly regular. Constant 
and average error functions were nearly identical. Because 
of its general theoretical importance, and particularly be- 
cause of its implication for man-machine systems, variable 
error was of special interest. The following mathematical 
model was proposed to relate variable error and the three 
experimental variables: 


o@ =| .03486 + .009477 tan 3 | V0; +0." +D?+D? 


where g is the predicted variable error, B is the angle of 
intersection, O,, is the speed (or length) of the variable 
object, O. is the speed (or length) of the standard object, 
D,, is the extrapolation distance of the variable object, and 
D. is the extrapolation distance of the standard object. 

The formula accounts for effects of angle by the expres- 
sion in the brackets, and the effects of speed and distance 
by a kindof Weber ratio in the expression under the square 
root. The goodness of fit is indicated by the standard 
error of estimate (0,,) which was .098 in., as based on 
the 112 separate conditions pooled for the four observers. 
The corresponding correlation was r = .87. The model 
thus accounted for approximately three-fourths of the ob- 
served variance. 

The model provides a theoretical explanation of several 
earlier empirical findings. Its relation to the Weber, Ful- 
lerton-Cattell, Woodworth, and Guilford models for the 
accumulation of error in psychophysical judgments is dis- 
cussed. 64 pages. $1.00. Mic 56-1267 
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THE TRANSFER OF A DRIVE INTENSITY 
DISCRIMINATION BETWEEN TWO DRIVES 


(Publication No. 15,950) 


Irwin David Nahinsky, Ph.D. 
University of Minnesota, 1955 


Researchers and writers who have been concerned with 
the effects of motivational variables upon behavior have 
frequently failed to recognize the distinction between the 
cue function of a need and its “motivating” or activating 
power per se. This has led to much confusion in the inter- 
pretation of many behavioral phenomena associated with 
motivational variables. Little agreement has been reached 
about how an irrelevant drive facilitates performance of an 
act learned under another drive. This disagreement has 
resulted in part from this “drive-habit confusion.” 

The present research has attempted to control the ac- 
tivational effect of drive in an effort to observe what role 
drive stimulus factors play in a particular situation. It 
has been established that drive stimulus factors do have 
a certain importance. Research has shown that animals 
can discriminate between two intensities of the same drive 
and between two different drives. The present experimen- 
tation attempts to determine whether hypothetical stimulus 
elements common to two drives, hunger and thirst in this 
case, can serve as the basis for generalization between 
the two drives. This would provide possible evidence about 
the way in which an irrelevant drive has its effect upon 
behavior. 

A series of two studies attempted to find out if a dis- 
crimination between two intensities of thirst transferred 
to the two intensities of hunger. A total of six subgroups 
of animals were trained in a Y-maze, each one being 
trained to discriminate between two different levels of 
thirst. They were rewarded with water when, under one 
thirst level, they turned in one direction, and when under 
the other thirst level, they turned in the other direction. 
After reaching the learning criterion, animals were tested 
for the transfer of the discrimination under the’corre- 
sponding hours of food deprivation. The transfer consisted 
of turning in the same direction that was rewarded in 
training for the particular deprivation level tested, even 
though the drive had been changed. The two deprivation 
levels for each of the subgroups employed are as follows: 

1. Study I: 24 hours and 8 hours 

2. Study II: 24 hours and 8 hours 

3. Study II: 24 hours and 4 hours 

4. Study II: 32 hours and 8 hours 

5. Study II: 32 hours and 4 hours 

6. Study II: 18 hours and 4 hours 
A total of 30 rats were used in Study I and a total of 80 
rats were used in Study II, 16 being in each subgroup. 

The results of the experiments suggest the following 
conclusions: 

1. The results for all of the experimental drive 
levels combined give evidence in favor of transfer that 
differs significantly from chance. 

2. Evidence for transfer is very clear cut at the 24- 
hour level. Significant evidence exists at the 4-hour level, 
when first test trial responses are considered, but a fail- 
ure to maintain this significance through subsequent test 
trials makes the evidence at this level ambiguous. 

The results of this research were considered within 





the framework of Hullian generalization gradients and the 
set theoretical framework of Estes’ statistical theory of 
138 pages. $1.73. Mic 56-1268 
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VERBAL RESPONSE STRENGTH AS A FUNCTION OF 
CULTURAL FREQUENCY, SCHEDULE OF 
REINFORCEMENT AND NUMBER OF TRIALS 


(Publication No. 15,952) 


Margaret Jean Peterson, Ph.D. 
University of Minnesota, 1955 


The theories of verbal behavior which exist today are 
largely extensions of formulations based on animal exper- 
imentation and, to a lesser extent, on nonverbal human 
activity. If these adaptations are valid verbal responses 
should be related to general psychological laws of learning 
in a manner similar to the relationships demonstrated with 
nonverbal responses. This thesis attempted to evaluate 
this assumption by investigating the effects of three exper- 
imental variables upon the acquisition and extinction of 
verbal responses to verbal stimuli. The variables were 
(1) cultural frequency or the frequency with which a group 
gives a word in response to a particular stimulus word, 
(2) schedule of reinforcement or the percentage of trials 
that are experimentally reinforced during acquisition train- 
ing, and (3) number of trials administered during acquisi- 
tion training. Four dependent measures were utilized; 

(1) latency or the time lapse from the presentation of the 
stimulus card to the emission of the preselected or ‘cor- 
rect” response; (2) the number of words required to emit 
the correct response; (3) time and (4) number of trials 
necessary to reach a criterion of extinction, three presen- 
tations of the stimulus word to which the response rein- 
forced during acquisition was not the first response. 

Forty-eight sophomores at the University of Minnesota 
participated. Subjects were assigned to (1) one reinforce- 
ment schedule (100, 50, or 25 per cent), (2) one level of 
cultural frequency for each stimulus (high or low), (3) one 
pack of cards for acquisition and one for extinction. Stim- 
uli were three words selected from the Russell-Jenkins 
revision of the Kent-Rosanoff norms with approximately 
equal response distributions. Each subject received six- 
teen trials with the word, HARD, eight with LIGHT, and 
four with BUTTER in a randomized order. The subjects 
learned the response indicated by the prior randomization 
to the stimulus words presented through an aperture and 
were reinforced by the experimenter’s saying, “Right”, 
according to their reinforcement schedule. 

Immediately following acquisition, extinction was insti- 
tuted. Stimulus words were presented until the extinction 
criterion was reached for each. 

Analyses of variance indicated that high cultural fre- 
quency responses were learned with shorter latencies and 
fewer preceding responses than low cultural frequency 
responses. Apparently, this effect was transitory and did 
not exert a significant influence during extinction. Re- 
sponses learned under a schedule of continuous reinforce- 
ment showed shorter latencies and fewer incorrect re- 
sponses and required less time and fewer trials to reach 
the extinction criterion than those under partial 
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reinforcement. The number of trials was inversely related 
to response latency and incorrect responses and directly 
related to the time and trials to extinction. The significant 
interactions, cultural frequency and number of trials dur- 
ing acquisition, number of trials and schedule of reinforce- 
ment during extinction, were further analyzed. In general, 
the results suggested that variables operative upon non- 
verbal responses are potent in the verbal case, also. 

77 pages. $1.00. Mic 56-1269 


A COMPARISON OF TWO METHODS OF 
MATCHING IN FORCED-CHOICE RATING 


(Publication No. 15,885) 


Paul Frederic Ross, Ph.D. 
The Ohio State University, 1955 


Forced-choice rating items are constructed by combin- 
ing two or more descriptive phrases so that the phrases 
are matched — usually on an index of the rater’s preference 
for using the phrase in describing a ratee — but are differ- 
entially related to a criterion of job performance. This 
experiment was designed to compare the efficiency of tet- 
rads of all favorable phrases, some of which had been 
matched on a preference index (PI), and others of which 
had been matched on a face validity index (FVI), in increas- 
ing the validity of ratings and in controlling rater bias. 

Department supervisors in a large department store 
were used as raters. Twenty-four supervisors described 
salespersons, using 347 phrases and responding on a five- 
point scale of applicability of the phrase to the ratee. 
Twelve described “good” ratees, while twelve described 
“poor” ratees. The preference index, or mean applicability 
of the phrase to both good and poor ratees, and the dis- 
crimination index, a validity coefficient, were computed 
for each phrase from the supervisor’s responses. A sec- 
ond group of twenty-six supervisors, using the same 347 
phrases, indicated the importance of the characteristic 
mentioned in the phrase for success in jobs in their depart- 
ments. The supervisor responded on a five-point scale, 
and the mean importance was called a face validity index. 
Half the phrases were used in building 24 forced-choice 
tetrads matched on the preference index. The other half 
were used in building 20 tetrads matched on the face valid- 
ity index. Both the high and the low validity pair in each 
tetrad had equal discrimination indices. The difference 
between discrimination indices for high and low validity 
pairs in each tetrad was constant for all tetrads. 

It was hypothesized that tetrads built using the FVI 
would be more valid for measuring an objective criterion, 
free from the supervisor’s over-all bias about the ratee. 

It was also hypothesized that they would be less subject to 
deliberate bias by the rater and would remain nearer the 
.) item difficulty which they were designed to have than 
the items matched ona PI, The hypotheses came from the 
guess that raters are sometimes able to pick the valid 
phrases in a PI-matched forced-choice item by using dif- 
ferences in face validity. 

Ten objective criteria of job performance, such as aver- 
age daily sales and number of transactions, and seven rat- 
ings, including the two forced-choice ratings, were obtained 
for each of 84 salespersons. A factor analysis of the 





criteria was completed, rotating the orthogonal factors to 
meaningfulness. Several types of criterion contamination 
and bias factors were tentatively identified, and a general 
factor, designated Productive Sales Initiative, was chosen 
as the criterion of sales performance to be used in test- 
ing the hypotheses. 

Both forced-choice ratings, scored with the a priori 
(built-in) key, had loadings of about .35 on the general fac- 
tor. The FVI-matched rating scale had a loading of .48 on 
the factor identified as supervisor’s over-all bias, while 
the PI-matched rating scale had a loading of zero on the 
factor. Both scales were equally subject to the rater’s 
deliberate attempt to bias the rating. There were no sig- 
nificant differences in the number of each kind of item 
significantly correlated with the criterion, nor was the 
difference between the mean item difficulty for the PI and 
FVI-matched items significant. 

It was concluded that the two methods produced equally 
valid items, equally resistant to deliberate bias. However, 
the FVI-matched items were more subject to the supervi- 
sor’s unconscious, over-all bias about the ratee. Concepts 
from Wherry’s theory of rating were used in explaining the 
results. 78 pages. $1.00. Mic 56-1270 





THE EFFECTS OF UNEQUAL SMALL-SIZED 
SAMPLES ON STATISTICAL TESTS OF 
SIGNIFICANCE 


(Publication No. 15,887) 


Leonard Mervin Seale, Ph.D. 
The Ohio State University, 1955 


The study was designed to test, on an empirical level, 
the effects of unequalness of sample size on the distribu- 
tions of the t statistic and the v statistic. Since the t sta- 
tistic is distributed as the t distribution, unequalness of 
sample size should have no systematic effect on the dis- 
tribution of this statistic. Analysis of the effects of une- 
qualness of sample size indicated that the distribution of 
the v statistic will tend to systematically overestimate 
significance, at a stated confidence level, when unequalness 
of sample size is present and the v statistic is referred to 
the t distribution with N, + N,, - 2 degrees of freedom. 

A population of score values was constructed having 
the following characteristics: Mean = 28, variance = 100, 
a; = .00,a.4 = 2.56. Four sets of N-2 degrees of freedom 
were studied. Within each of these four sets random sam- 
ples of various sizes were compared, For each sample 
size, 100 samples were constructed. One hundred mean 
difference comparisons were made between degrees of 
unequalness of N. For each of the 1200 mean difference 
comparisons made, the values of the v statistic and the t 
statistic were computed, 

The results of the study clearly indicate that unequal- 
ness of sample size causes significance statements based 
upon reference of the v statistic to the t distribution with 
N, + N, - 2 degrees of freedom to be biased in the direc- 
tion of overestimation of significance. When the v statis- 
tic is corrected for degrees of freedom by Welch’s proce- 
dure, however, reference of the v statistic to the t distri- 
bution yields no bias in regard to significance statements. 
The conclusions of the study are, therefore, that reference 
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of the v statistic to the t distribution with N, + N. - 2 de- 
~ = y 
grees of freedom will overestimate significance, whereas 
reference of the v statistic with degrees of freedom cor- 
rected by Welch’s procedure will not. 
106 pages. $1.33. Mic 56-1271 


AN INVESTIGATION OF THE RELATION BETWEEN 
EXCLUSIVE POSSESSION OF INFORMATION AND 
ATTEMPTS TO LEAD IN SMALL GROUPS 


(Publication No. 15,888) 


Reuben Nathan Shevitz, Ph.D. 
The Ohio State University, 1955 


The study tested the hypothesis, drawn from Hemphill’s 
tentative theory of leadership in small groups, that the ex- 
clusive possession of information relevant to a mutual 
problem will result in a greater number of attempts to lead 
during the course of mutual problem solution. Three-man 
groups performed on two experimental problems—an elec- 
tronics assembly task and a statistics task. Each group 
was composed as follows: 

(1) an individual who was an expert on the task occupy- 
ing group but who was inexperienced on the other task in 
the experiment (the “expert” subject) 

(2) an individual who was inexperienced in the task oc- 
cupying the group but who was an expert on the other ex- 
perimental problem (the “non-expert” subject) 

(3) an individual who was inexperienced in both tasks 
in the experiment (the “naive” subject). 

The subjects in categories 1 and 2 performed in two 
sessions, once on each task in counterbalanced order. The 
naive subjects participated in only one experimental ses- 
sion. 

The naive subjects were selected on the basis of scor- 
ing at a chance level on a test of their knowledge about the 
experimental tasks. Expert subjects were selected on the 
basis of membership in populations presumed to be knowl- 
edgeable about the experimental tasks. The appropriate 
subtest on the screening instrument was administered to 
the naive and non-expert members of each group at the 
conclusion of their experimental session. Attempted lead- 
ership acts, as defined by the Observer’s Manual presented 
in Appendix A, were tallied by two trained observers work- 
ing behind one-way-vision mirrors. 

Interobserver agreement was satisfactorily high, as 
indicated by an intraclass correlation coefficient of .96. 
Results of the analysis of scores on the information test 
indicated that experimental controls with respect to pos- 
session of information were maintained throughout the 
experiment. 

Analysis of the transformed attempted leadership 
scores supported the hypothesis under examination. Of 
the fifteen possible comparisons among the six classes of 
subjects, the hypothesized relationships were found to hold 
in twelve instances. The three deviations from predicted 
results were accounted for in terms of (1) differences 
between the characteristics of the two experimental tasks 
and (2) differences in familiarity with the experimental 
situation. 

The principal conclusions drawn from the results of 
the experiment may be summarized as follows: 





1. Exclusive possession of expert knowledge about a 
mutual problem results in a greater number of attempts 
to lead. 

2. The effect of exclusive possession of expert knowl- 
edge is to secure status within his group for an individual 
and to differentiate him from other group members. 

3. Observers can make reliable observations of at- 
tempted leadership acts. There is little variation associ- 
ated with individual differences among observers. 

98 pages. $1.23. Mic 56-1272 


AN EXPERIMENTAL ANALYSIS OF THE EFFECT 
OF LOAD AND COMMUNICATIONS ON A COMPLEX 
MAN-MACHINE SYSTEM 


(Publication No. 16,103) 


John Andrew Versace, Ph.D. 
The Ohio State University, 1955 


Statement of the problem.—Many studies have shown 
that performance in laboratory tasks is better when a 
group of individuals is allowed to interact freely in the 
solution of these problems. The task studied in the pres- 
ent laboratory situation was the operation of a radar air 
traffic control system. This is a more complex man-ma- 
chine system than has been simulated in most previous 
studies, one whose performance depends on the simulated 
input to the system and on the actions of several individ- 
uals. The hypothesis was formed that if these radar con- 
trollers were freely able to intercommunicate, increased 
collaboration would result which would lead to better sys- 
tem performance. The air traffic control system is spec- 
ifiable in terms of certain extrinsic factors such as traffic 
load and presence of aircraft declaring emergencies. It 
was further desired to investigate the relation between 
system performance and communication availability over 
a range of traffic load and aircraft emergency conditions. 

Method.—The air traffic control system was simulated 
by an electronic analog device which could present up to 
30 radar targets simultaneously. Two professional United 
States Air Force controllers served as subjects. 

The experiment was a factorial design, with three con- 
ditions of traffic load specified in terms of the average 
temporal spacing of entries into the system, two conditions 
of communication availability between the controllers, and 
two conditions of emergency status of aircraft; and there 
were three blocks of trials containing the orthogonal com- 
binations of the other three variables. 

Communicative acts between controllers were counted 
and categorized, the times that ue aircraft made any 
changes in status (e.g., beginning of descent, change of 
speed), and the times and position of aircraft in the final 
phase of their approach to the field were recorded, and 
from these data 18 dependent variables were analyzed. 

Results.— The availability of communications increased 
the amount of intercommunicative activity between the two 
controllers, particularly the frequency of those acts clas- 
sified as collaborative. The presence of increased collab- 
oration did not, however, lead to better performance as 
indicated by the other dependent variables, particularly 
those that could be considered as criteria of system per- 
formance: (a) the amount of fuel consumed, (b) the amount 
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of time spent in the system, (c) the azimuth deviationfrom 
the runway extension at the point of exit from the system, 
and (d) the minimum temporal spacing of aircraft as they 
left the system. Nor did the presence of emergencies have 
any effect on the average performance of the system. How- 
ever, a very pronounced effect was caused by traffic load. 
Both the rate of intercommunications and the performance 
of the system decreased markedly as the average input 
spacing of new arrivals was changed from 90 seconds to 
60 seconds to 45 seconds. 

Conclusions.—Providing increased opportunities for 
collaboration between two controllers in the type of radar 
air traffic control system simulated does not necessarily 
lead to better system performance, controllers are able 
to develop a procedure for the routine handling of aircraft 
which declare emergencies, and a very great effect on 
system functioning is due to the traffic load. In the pres- 
ent task this result is interpreted as being due primarily 
to the ability of the controllers to devise procedures that 
permitted them to work together effectively with a mini- 
mum of direct voice communication, even under conditions 
of simulated emergencies. 

119 pages. $1.49. Mic 56-1273 





A FACTOR ANALYSIS OF TESTS OF KINESTHESIS 
(Publication No. 16,136) 
Vernon Roy Wiebe, Ph.D. 
State University of Iowa, 1956 
Chairman: Dr. C. H. McCloy 


The purpose of this investigation was to determine the 
nature of a battery of tests of kinesthesis. 

The selection of the test battery was governed by the 
factors which were hypothesized tobe common tothe tests 





inthe battery. These hypotheses were based upon research 
in anatomy and physiology and previous analyses of tests 
of kinesthesis and tests of balance. The selection of tests 
was also governed by test reliability. 

Strength tests, size measures, sports-ability ratings 
and an intelligence test were included in the battery as 
reference tests. 

A factor analysis was carried out by the use of the 
multiple-group method of factoring on a battery of forty- 
four measures, two of which were considered supplemen- 
tary variables and were projected onto the common-factor 
space defined by the remaining forty-two variables. 

The resulting oblique simple structure led to the iden- 
tification of eight factors. Three additional factors were 
tentatively identified, one of them appearing to be a resid- 
ual plane. 

Four factors of kinesthesis emerged. These were in 
partial agreement with the hypotheses of the investigation. 
The first-order factors which appeared to describe the 
domain of kinesthesis were Arm Static function; Kines- 
thetic Response in Balance; Thigh-Leg Static function; 
and Arm Dynamic function. 

Three reference factors appeared. These factors were 
identified as Strength, Size, and Sports Ability. 

An eighth balance factor, which had not been hypothe- 
sized, emerged inthe analysis. This factor was identified 
as Eye-Semicircular Canal function. 

The three remaining factors were tentatively identified 
as: Arm-Thigh-Leg Dynamic function, Rhythm, and a re- 
sidual factor. 

Eight tests were indicated as the best reference tests 
in the domain. These tests were: Arm Sideward, Arm 
Forward, Balance BStCFo, Balance BSiCFr, Leg Flexion, 
Thigh Raising 90°, Balance BSiOFr, and Pull Duplicate. 
This judgment was made on the basis of test reliability, 
test validity as measured by the factor loadings, and test 
uniqueness as determined by the test communalities. 

114 pages. $1.43. Mic 56-1274 
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THE MEANING OF KAUCHASTHAI IN 
THE NEW TESTAMENT 


(Publication No. 15,793) 


Barton Alexander Dowdy, Ph.D. 
Vanderbilt University, 1955 


Supervisor: Professor Kendrick Grobel 


The purpose of this dissertation is to investigate the 
Greek word family gathering around kauchasthai with a 
view to determining its meaning. 

The method is the normal one for a Christian investi- 
gation of a theological term arising out of the Greek lan- 
guage: (1) the use in profane Greek literature; (2) the use 
in the Septuagint, including the Apocrypha, and the Pseude- 
pigrapha; and (3) the use in the New Testament. These 
three areas, together with introduction and conclusion, 





comprise the dissertation. Every use of the kauchasthai 
family in the Septuagint and the New Testament is inves- 
tigated. The texts employed are: for the Hebrew Old 
Testament, that of Kittel; for the Septuagint, that of Swete; 
for the New Testament, that of Nestle (21st ed.). The 
texts for the classical authors and the Pseudepigrapha are 
given in footnotes and bibliography. 

Even though the dissertation was written in the field of 
New Testament, the decisive chapter is the one dealing 
with the Septuagint. It is in the Septuagint that the decisive 
changes of meaning for the word family are introduced, 
permitting it to take on the deeply religious significance 
it attains. The New Testament draws its meanings from 
the Septuagint. 

In profane authors the kauchasthai family rarely is 
found, being too crude for the better authors. When used, 
it may represent either a proper or an improper act. 
Boasting about others, or of noble things, done in a spirit 
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of honesty and friendliness is proper. Boasting of self, of 
ignoble things, or in a dishonest spirit is reprehensible. 

In the Septuagint, two paths of research are followed: 
(1) a comparison of translation equivalents between He- 
brew and Greek wherever the kauchasthai family appears; 
(2) a comparison of the poetic parallels in both Greek and 
Hebrew. Both investigations show the same results-- 
boasting may mean arrogance and conceit, but much more 
often it signifies the deepest religious loyalties of which a 
person is capable. The test of the propriety of boasting is 
its relation to God. If the boasting is reverently related 
to God, it is good. If God is opposed or ignored, it is evil. 

Investigation of the uses of kauchasthai in the New Tes- 
tament yields results very similar to those for the Septu- 
agint. Here also the key to the nobility or the impropriety 
of boasting is its relation to God. Christians may properly 
boast of God, the Christian hope, or their own achievements 
made possible through His grace. They may not boast of 
works or worldly things. Any boasting which requires man 
to usurp the prerogatives of God is improper. Boasting 
which has God at its center is proper. Such boasting is 
the essence of religion. It represents utter and complete 
devotion to God, the serene confidence of the Christian 
when he beholds his God, and the warmth and glow that 
pervades his life. It represents the satisfaction one feels 
with his decision for God and the hope for the future that 
it brings. 

So the development of kauchasthai parallels that of the 
cross. That which originally pictured shame and guilt 
came to represent hope and forgiveness, becoming thereby 
a thing of beauty. In kauchasthai, that which formerly pic- 
tured the arrogant, presumptuous man has been reinter- 
preted to portray the man whose whole life rests on God. 
That which was formerly the antithesis of religion has 
become its essence. 187 pages. $2.34. Mic 56-1275 


PROTESTANT AND ROMAN CATHOLIC MISSIONS 
AMONG THE BANTU OF CAMEROUN: 
A COMPARATIVE STUDY 


(Publication No. 16,105) 


Norman Aste Horner, Ph.D. 
The Hartford Seminary Foundation, 1956 


This study is not primarily a history, although chrono- 
logical development inevitably plays a part and to some 
extent provides a framework for the investigation. The 
purpose is to compare Protestant and Roman Catholic 
missionary strategy and effectiveness among the Bantu 
who inhabit the southern part of the area presently called 
French Cameroun. 

Part One [consisting of Chapters II and III] is a sketch 
of the historical background and development. During the 
German occupation of Kamerun beginning in 1884, the 
Basle, German Baptist and American Presbyterian Mis- 
sion Societies were chief representatives of the Protestant 
movement in this area; the Pallottines of Limburg and the 
Sacred Heart Fathers (Sittarder) represented Roman Ca- 
tholicism. Since the French occupation in 1916, the Paris 
Evangelical Society and the West Africa Mission of the 
Presbyterian Church, U.S.A. have been the principal 





protestant groups in southern Cameroun; the Holy Spirit 
and Sacred Heart Congregations, along with the Swiss Bene- 
dictines of Engelberg have represented Roman Catholicism. 

After thirty years of German rule, Catholics were still 
a minority in the Christian population of Kamerun. After 
an equal length of time under French administration, Prot- 
estants had lost their numerical advantage, and during the 
next decade Catholic membership increased even more 
rapidly. Under German administration, Protestant socie- 
ties, particularly the Basle Mission, were able to influence 
government policies more effectively than were the Cath- 
olics. Under French administration, the reverse has thus 
far been the case. 

Part Two [consisting of Chapters IV to X] contrasts 
the Protestant and Catholic missions in their concept of 
evangelization, nurture and discipline, their African and 
missionary leadership, their interaction with selected as- 
pects of African culture (passage rites, lobola and polyg- 
yny), and their concept of mission through general educa- 
tion and medicine. A sharp contrast is drawn at the point 
of theological education. 

There are worthy and valuable pre-Christian social 
practices in Cameroun which the missions have either ig- 
nored or arbitrarily discouraged without adequate inves- 
tigation of their significance. Both Catholics and Protes- 
tants have forfeited opportunities to enrich their effective 
ness thereby. Other social practices are incongrous with 
basic Christianity; to presume that all customs found in 
non-Christian society can be justified by Christian stand- 
ards is an unworthy romanticism. The Gospel itself can- 
not be indigenized; it is the response to the Gospel and 
the media of its expression which must be indigenous. 

The Roman Catholic policy of evangelization which 
frankly expects ecclesiastical loyalty to precede deep 
Christian conviction is not altogether unworthy, nor is it 
entirely unrealistic in the light of African social solidarity. 
However, it tends to result in many relatively uninformed 
and immature believers, along with a Christian veneer 
over undesirable aspects of tribal religion. On the other 
hand, in their preoccupation with individual conversions, 
Protestants may be giving insufficient attention to the 
development of an environment which encourages the pro- 
fession of Christian loyalty. It does not necessarily fol- 
low that converted individuals effectively Christianize 
social institutions. 

This study confirms the writer’s personal conviction 
that the tendency of some Protestants to regard Roman 
Catholic missionary activity as altogether less than Chris- 
tian cannot be justified. Neither mutual indifferente nor 
perpetual hostility serves the interest of evangelization in 
Cameroun. Practicable relationships are necessarily 
limited by established culture patterns, venerable institu- 
tions and honest convictions. Nothing will be accomplished 
by denying that important differences exist. Comity agree- 
ments are manifestly impossible and competition seems 
inevitable. Nevertheless, competition must be kept from 
the unworthy level of mutual incrimination and innuendo. 
We may devoutly hope that comparative studies, undertaken 
in the spirit of Christian concern, will have a salutary 
effect, enabling some of those on either side of this great 
division to see the Christian movement in broader per- 
spective and to promote its interests more comprehen- 
sively. 429 pages. $5.36. Mic 56-1276 
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SOCIAL PSYCHOLOGY 


THE PREDICTIVE EFFICIENCY OF CERTAIN 
FACTORS IN SELECTING PRISONERS 
FOR TRUSTY STATUS 


(Publication No. 16,232) 


Gregory Allen Miller, Ph.D. 
Michigan State University, 1955 


This study is concerned with determining the signifi- 
cance of data gathered on forty-eight selected items of 
information concerning the success or failure in trusty 
status of a group of prisoners at the State Prison of South- 
ern Michigan. For the purposes of this investigation, a 
successful trusty has been defined as one who has been a 
trusty outside the prison walls on a prison farm or camp 
for a period of two years or more. An unsuccessful trusty 
has been defined as one who escapes while in trusty status. 

Two groups of two hundred and forty-three prisoners 
each were utilized. One was a successful group and the 
other was an unsuccessful group. The sample, with the 
exception of a few cases, represented the entire number 
of available individuals: The period studied was eight and 
one-half years, from January 1, 1945, to June 30, 1953. 

Letters were written to wardens of all adult penal insti- 
tutions in the United States asking them to list the criteria 
or factors they use in selecting prisoners for trusty instal- 
lations. Fifty-one per cent responded to the inquiry, and 
the factors they listed as selective criteria were used in 
this study. The total number of factors identified as usable 
was forty-eight. 

The records of the four hundred and eighty-six prison- 
ers in this study were examined for each of the factors. 
The chi-square (X*) method was used to enable the inves- 
tigator to establish the significance of the relationships 
among the forty-eight factors and success or failure as a 
trusty. 

The major findings showed that of the forty-eight fac- 
tors analyzed twenty-six were significant at the one per 
cent level of confidence, two at the two per cent level, and 
three at the five per cent level. The remaining seventeen 
were not significant. Those items with predictive effi- 
ciency at the one per cent level were: Age, age at the 
commission of first offense, achievement test ratings, 
race, use of alcohol and/or drugs, size of home commu- 
nity, length of residence in Michigan, I. Q. score, military 
service and type of discharge, family social class, family 
ties, number of visits, stability of occupational history, 
crime, minimum and maximum sentence, method of con- 
viction, number of juvenile commitments, number of pre- 
vious paroles, number of parole violations, number of 
commitments to prison, number of probation violations, 
length of time to serve before parole consideration, type 
of parole board action received, supervisor’s rating of 
prison job performance, and amount of money in the prison 
account, 

Factors with little or no significance for use as defined 
in this study were: Native or non-native of Michigan; edu- 
cation; mental history; homosexuality; physical condition; 





history of tuberculosis, epilepsy, syphilis or gonorrhea; 
religion; marital status; marital history; amount of mail: 
broken parental home; familial crime record; family 
locale, number of children; occupation; number of proba- 
tions; number of jail commitments; number of accom- 
plices; previous escapes; prison behavior; prison com- 
mitment status; and church attendance. 

163 pages. $2.04. Mic 56-1277 


EXPECTED BEHAVIOR OF SOURCE AS A 
PREDICTOR OF ATTITUDE CHANGE 
THROUGH COMMUNICATIONS 


(Publication No. 16,260) 


Marvin Morris Okanes, Ph.D. 
Cornell University, 1956 


This study tests empirically a theoretical model devel- 
oped by the writer which has as its base the Osgood-Tan- 
nenbaum principle of congruity. On the basis of measure- 
ments made prior to a communication, a recipient’s atti- 
tude toward objects (sources and concepts) may be obtained 
by the Osgood semantic differential. Maximum congruity 
in the Osgood- Tannenbaum model is said to exist when 
objects of the same sign and exactly the same scale value 
are associated by a positive assertion (e.g., “EISEN- 
HOWER +3 supports FREEDOM +3” or “PRAVDA -3 ad- 
vocates “WAR -3”). When these objects are not of exactly 
the same scale value maximum congruence does not exist 
(e.g., “EISENHOWER +3 supports BOY SCOUTS +1”). In 
such a situation pressures toward congruity arise tending 
to move objects to positions of maximum congruence. An 
incongruous situation is defined as one in which similarly 
evaluated objects are associated by negative assertions 
(e.g., EISENHOWER +3 denounces BOY SCOUTS +1). An 
incongruous situation is said to be associated with incre- 
dulity which tends to dampen attitude change, Behavioral 
manifestations of incredulity are evidenced in the form 
of rationalizations and evasion effects. 

In contrast to the above, the present model conceives 
of incredulity effects as originating in a difference between 
an actual assertion and the expected assertion. Thus, an 
incongruous situation can exist, for example, with the 
communication “EISENHOWER -2 denounces U.M.T. -2.” 
Although the latter is defined as congruous in the Osgood- 
Tannenbaum model the statement is incongruous to a re- 
cipient who has learned to expect that the source would 
support the concept rather than denounce it. 

Expectancy is defined in terms of the ability of a recip- 
ient to accurately predict the type of assertion that a 
source would make about a concept. Expectancy is meas- 
ured by a person’s certainty that the source would respond 
in a given way. Expectancy as an intervening variable is 
rationalized in terms of a theoretical curve of learning in 
which it is postulated that as a person, Alpha, learns more 
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and more about Beta’s responses toward a class of objects, 
Alpha becomes more certain of his prediction of Beta’s 
behavior. This function is pictured as a negative growth 
curve. The amount of attitude change possible toward an 
object is limited by the distance from the recipient’s pres- 
ent point on his learning curve to the asymptote. This 
distance can be viewed as a proportion to be utilized as a 
minimizing factor in the Osgood-Tannenbaum formulas for 
attitude change. As certainty that a source would make a 
given assertion is increased attitude change is decreased. 
Two experiments were conducted; one essentially cred- 
ulous and the other incredulous. In the former, high and 
low certainty groups showed significant differences in at- 
titude change toward both source and concept when tested 





with non-parametric statistics. In the second experiment, 
no significant differences were found between high and low 
groups for both source and concept but significant differ- 
ences were found between experimental and control groups 
for negative concepts. A content analysis of “evasion” vs. 
“non-evasion” effects gathered in interviews showed a 
significant difference in change in attitude toward negative 
concepts with the difference occurring because concepts 
had moved in opposite directions. The concepts associated 
with evasion moved opposite in direction to that advocated 
by the communicator. The results indicate that there is 
strong evidence for the general hypothesis that expectancy 
acts as a minimizing factor in the prediction of attitude 
change through the principle of congruity. 

194 pages. $2.43. Mic 56-1278 
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SOCIOLOGY, GENERAL 


MARKETING AND GERONTOLOGY: AN ANALYSIS 
OF THE MARKET SERVING PERSONS OVER 
SIXTY-FIVE YEARS OF AGE 


(Publication No. 16,061) 


James Albertus Brunner, Ph.D. 
The Ohio State University, 1955 


Statement of the Problem. 

Although the population over 65 has expanded over 355 
per cent since 1900 and it is estimated it will increase 
more rapidly than the general population by 1975, only 
limited research has been conducted on the buying habits 
and material needs of these consumers. The objectives of 
the study, therefore, have been to ascertain the quantitative 
and qualitative nature of this market and the efforts of 
manufacturers and retailers to cater to it, and to deter- 
mine the most effective promotional techniques to employ 
in serving these consumers. 








Methods. 

In order to ascertain their purchasing habits and atti- 
tudes on factors of marketing significance, a probability 
sample of 227 over-65 consumers was personally inter- 
viewed in Toledo, Ohio, in 1954. A formal questionnaire 
was utilized. 

Mail questionnaires were sent to 155 manufacturers to 
ascertain their efforts to cultivate this market, and 69 
retailers were contacted by correspondence to determine 
the degree to which they were catering to these consumers. 
Statistics were secured from governmental agencies, and 
national data were obtained from other surveys on their 
consumption. 


Results. 

From the study it is evident that their economic needs 
closely resemble those of the balance of the adult popula- 
tion. However, they deviate in certain respects. For ex- 
ample, 23 per cent named one or more foods which they 
had ceased consuming since attaining the age of sixty. 


Further, although relatively they owned the basic appli- 
ances to the same extent as the balance of the adult popu- 
lation, they lagged behind in the ownership of the more 
recently developed appliances. Moreover, the relative 
proportion of those over 65 who planned to purchase dur- 
able goods was less than that for the general population. 

Over two-thirds of the manufacturers estimated that 
the over-65 market was becoming relatively more 
important for their products. However, only 25 per cent 
had conducted any research on it, and the majority con- 
sidered these consumers to be an incidental market not 
adequate for direct cultivation. 

Even though many of the retailers recognized this mar- 
ket was expanding, the majority asserted it was not desir- 
able to isolate it for individualized attention. Significantly, 
only two department stores had specialized departments 
for this group. 


Conclusions. 








The over-65 market is expanding and will continue to 
expand in the foreseeable future. As the result of their 
improved health, decreased responsibilities, and the wish 
to maintain active roles in society, these consumers are 
becoming more conscious of their personal desires. More- 
over, with increased social security benefits, pensions, 
etc., they will be better able financially to fulfill them. 

Partially as the result of the above factors, the mate- 
rial requirements of these consumers are similar to those 
of the adult population. Nevertheless, specialized needs 
do exist, and it behooves manufacturers and retailers to 
ascertain these requirements and to capitalize upon them. 
In the promotion of merchandise to this market, appeals 
such as safety, economy, comfort, convenience, and health 
should be emphasized. Labor-saving features are also 
important. 

Finally, even though the incomes of these persons will 
increase, their demand for various types of goods will not 
expand proportionately. As the result of the interaction of 
several factors, the proportions expended for food, cloth- 
ing, housing, and household operation will decline, but the 
proportion spent for recreation services and “sundries” 
will increase. 356 pages. $4.45. Mic 56-1279 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





SOCIOLOGY 811 





THE ACCURACY OF VITAL STATISTICS 
IN MASSACHUSETTS, 1842-1901 


(Publication No. 16,281) 


Robert Gutman, Ph.D. 
Columbia University, 1956 


This study does three things. It describes the develop- 
ment of the vital registration system of Massachusetts be- 
tween 1639 and the end of the nineteenth century, concen- 
trating on the period following the enactment of a modern 
vital statistics law in 1842. Secondly, it estimates the 
degree of underregistration of births and deaths for each 
year between the publication of the first registration re- 
port, in 1842, and the year 1901. Finally, making use of 
these estimates of underregistration, it describes the trend 
of fertility and mortality between 1840 and 1900. 

In computing estimates of the accuracy of the statistics, 
three procedures were employed. The documentary method 
consisted essentially in examining contemporary public 
documents and statistical writings in order to determine 
what responsible persons familiar with the subject thought 
was the condition of the registration system at various 
points in its history. Another procedure was the compari- 
son of the statistics collected in Massachusetts with the 
births and deaths registered in Connecticut and Rhode 
Island, and with the statistics collected in Suffolk County, 
Massachusetts. The comparison of the Massachusetts 
statistics with those of Suffolk County proved especially 
useful in estimating the underregistration of deaths, be- 
cause it was known that the practically complete registra- 
tion of deaths existed in Suffolk County as early as 1855. 

The third method developed to estimate the accuracy 
of the birth and death statistics was the expectation method. 
Using historical and other statistical materials, such as 
the records of immigration, indices of the expected trend 
of fertility and mortality from year to year were con- 
structed. These expected trends were then compared with 
the registered parameters in order to discover shifts in 
the quality of registration. 

On the basis of the application of these procedures, it 
was concluded that about 69 per cent of all births were 
overlooked in the first few years of the registration sys- 
tem, and that this proportion declined to about 50 per cent 
after the revision of the registration law in 1844. Subse- 
quent amendments to the law, as well as certain changes 
made in-their administration, reduced the degree of under- 
registration still further after 1849, so that, for example, 
only about 15 per cent of all births were overlooked in 
1855, about 7 per cent in 1875, and probably no more than 
2 per cent by 1900. The experience of the system with the 
registration of deaths appears to have been much better 
than was the case with births. Less than 50 per cent of 
the deaths were missed in the first decade, and by 1855 
only 11 per cent of all deaths were not recorded. By 1870, 
registration of deaths had become virtually complete. 

Adjustment of the registration statistics in terms of 
these estimates of underregistration reveals that the birth 
rate in Massachusetts declined more or less continuously 
between 1840 and 1900. It also shows that the birth rate 
was much lower in this state than in the nation as a whole 
during the period, even when the estimated Massachusetts 
birth rates are standardized in terms of the United States 
population. Furthermore, it would appear that the birth 
rate of the foreign-born population was about three times 





that of the natives. With respect to the trend of mortality, 
adjustment of the death statistics for underregistration 
indicates that there was relatively little improvement in 
the expectation of life, if there was any at all, during the 
second half of the nineteenth century. Apparently, the 
achievements in medical science were counterbalanced by 
the burgeoning of sanitary problems developing out of the 
uncontained advance of immigration, urbanization, and 
industrialization. There is even some strong evidence to 
indicate that mortality was greater after 1850 than it had 
been in the 1840’s. 390 pages. $4.88. Mic 56-1280 


ASSIMILATION AND ADJUSTMENT OF POSTWAR 
IMMIGRANTS IN FRANKLIN COUNTY, OHIO 


(Publication No. 16,084) 


Nancy Moore Krueger, Ph.D. 
The Ohio State University, 1955 


The purpose of the study was to ascertain the rapidity 
and the degree of assimilation and adjustment achieved by 
the post-World War II immigrant to the United States. The 
factors related to the degree and rapidity of adjustment 
and assimilation were sought. 

A semi-quantitative approach was employed. Data were 
secured by interviewing 125 postwar immigrants residing 
in Franklin County, Ohio, at the time of the study. The 
data were recorded on an interview schedule, and prede- 
termined weights were given to eight indices of assimila- 
tion and eight other indices relating to adjustment. The 
way assimilation or adjustment varies with certain other 
variables, such as age, was then determined according to 
the straight line function by the use of statistical correla- 
tion formulas. The various ethnic groups were also rep+ 
resented by means of case studies of several subjects in- 
terviewed. The illustrative case histories were employed 
to clarify and enlarge upon the scope of the statistical data. 

The Latvian, Estonian, Lithuanian group had a mean 
assimilation index of .308, while the Yugoslavian, Austrian, 
Rumanian, Hungarian group had a .144 assimilation index. 
The German assimilation index was .074; the Italian was 
-.601. The highest adjustment index was that of the Ger- 
mans, .375. The Latvian, Lithuanian, Estonian group was 
next with .362. The Yugoslavian, Austrian, Hungarian, 
Rumanian group had an adjustment index of .114, and the 
Italians rated -.250. Sixteen nationalities were repre- 
sented in the study. 

The Latvians ranked first of all the nationalities in 
length of residence in the United States, in the assimilation 
index, in English proficiency, and in the number of Amer- 
ican-born friends they reported having. The Germans 
ranked first in the salary they were then receiving, in the 
amount of education they had received, and in the adjust- 
ment index, 

On the average, the older the immigrant, the poorer his 
English. The longer the immigrant has lived in the United 
States, the better adjusted and better assimilated he is. 
Youth also appears to be related to assimilation and ad- 
justment. The Latvians were exceptions to the composite 
results. They were highly assimilated and adjusted, but 
neither age nor length of residence in the United States 
appeared to be related to adjustment, although age was 
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more Closely related than length of residence. The larger 
the family unit, the lower the assimilation index. The 

similarity of the occupation in the United States to the oc- 
cupation held in the native land appears neither to enhance 
nor to retard assimilation, but occupational similarity did 
appear to be related to the individual’s adjustment indices. 

On the whole, the immigrants and repatriates had ad- 
justed to their new environment and were self-supporting. 
The vocational adjustment varied with the individual and 
the chosen vocation. Substantial differences existed in the 
degree of participation of the various ethnic group mem- 
bers in American groups. The Latvians tended to join in, 
while the Rumanian-Hungarians sought out as friends re- 
cent immigrants of similar ethnic origin. 

The age range of the immigrant is younger than that of 
the native-born population, and over one-fourth have had 
the advantages of some higher education. This particular 
group of immigrants tends to seek citizenship as rapidly 
as possible. 138 pages. $1.73. Mic 56-1281 


STRUCTURE AND VALUE ORIENTATION OF THE 
LARGE SCALE FARM ORGANIZATIONS AND THEIR 
RELATIONSHIP TO NON-VOCATIONAL ADULT 
EDUCATION PROGRAMS 


(Publication No. 16,229) 


Wayne Curry Rohrer, Ph.D. 
Michigan State University, 1955 


The variables of large scale organization and non-vo- 
cational adult education provide units of analysis for an 
exploratory study of whether structure and value orienta- 
tion influence an organization’s program of education. The 
specific large scale organizations include the National 
Grange, the Farmers’ Educational and Cooperative Union 
of America, the American Farm Bureau Federation and 
the National Council of Farmer Cooperatives. Non-voca- 
tional adult education includes the specific areas of inter- 
national understanding for peace, strengthening of democ- 
racy and understanding and strengthening of the economy. 

Data were collected during the period of October, 1951 
through May, 1952 by means of mailed questionnaires and 
field interviews with organization personnel; information 
obtained from organization publications and published 
technical reports and books concerning the general farm 
organizations yielded additional evidence for analysis. A 
frame of reference called the large scale organization 
ordered the analysis which proceeded by quantitative and 
qualitative methods. These methods yielded conclusions 
which may be tested in further study. 

The conclusions indicate that the structure influences 
educational efforts, content and forms; greater similarity 
characterized intra-organization educational programs 
than was found in inter-organization analyses; and, value, 
orientations objectively differed among the large scale 
organizations. 

Different value orientation appeared to be one factor 
operative in selecting a membership from a population 
which is essentially limited to a single occupational cate- 
gory. The organization whose personnel and documents 
emphasized autonomy also held negative attitudes toward 
government action programs. The organization whose 





personnel and documents emphasized the most authoritar- 

ian position also most favored intervention by government 

through action programs. Personnel and documents of the 

most bureaucratized organization also favored government 
action programs but encouraged tempering these programs 
by the addition of local control to the programs. 

Education has a functional relationship to structure and 
value orientation in the large scale organizations studied. 
Depending on the organization entertainment, internal- or 
external-propaganda appear as the latent content of educa- 
tion. The role of the educator also differs with organiza- 
tion. For example: he may work solely within his unit to 
develop programs of interest to unit-members; he may 
work to obtain member support for actions taken in the 
name of the large scale organization; he may work, after 
committing members to a given policy, to diffuse this pol- 
icy among extra-organization publics. 

To develop an action program of adult education through 
voluntary associations in the areas of international under- 
standing, strengthening of democracy and the economy a 
sponsoring organization should take into account the dif- 
ferent value orientations and the different role education 
has in this kind of organization. Developing a program 
which disregarded these differences would not likely 
achieve goals expected by the sponsor. 

252 pages. $3.15. Mic 56-1282 


LAND REFORM AND DEMOCRACY 
(Publication No. 16,294) 


Clarence Senior, Ph.D. 
Columbia University, 1955 


Millions of peasants have been involved in land reform 
movements in recent years; all indications are that such 
movements will continue for some time to come. Possibly 
the most widespread of the various aspects of land reform 
is the attack on latifundia and the attempt to destroy the  —_ 
rural feudalism which usually accompanies such large- 
scale landholdings. Democracy is often cited as the end 
in view when land reform occurs; often there seems to be 
little realization that it does not follow automatically after 
the old social institutions are weakened or destroyed. 

The writer attempts to view agrarianism, democracy 
and social change scientifically and to apply sociological 
concepts to three major issues of land reform, with em- 
phasis on the second: 


1 How are those who want the reform going to secure 
the power to carry it into effect? 


How is democracy going to be achieved during and 
after the land reform? 


3 What kinds of technical problems must be solved? 


A specific large-scale agrarian experiment is studied 
within this framework — the distribution of land to about 
30,000 peasant families in the Laguna region of Mexico, 
starting October 6, 1936. The peasants were organized 
into some three hundred ejidos, farm groups in which the 
land was communally owned and cooperatively worked. 

Moves made toward building new social institutions 
embodying equalitarian ideas in a country with a powerful 
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heritage antagonistic to democracy are examined and their 
relative success or failure assayed. Lasswell’s “eight 
goal values of democracy” are utilized as the organizing 
schema in this endeavor: power, wealth, well-being, skill, 
enlightenment, affection, rectitude and respect. 

Geographic, economic and historical factors in the de- 
velopment of the region and in Mexico as a whole are re- 
lated to the process of building democracy following land 
distribution. Apecial attention is paid to demographic fac- 
tors which have militated against the achievement of greater 
economic advance and have hampered the re-organization 
of the social structure of the region in other respects as 
well, 

The manuscript ends with some “sociological general- 
izations” which itis hoped will be helpful to policy-makers 
in the agrarian field or those who deal with or comment 
upon agrarian movements. The principal conclusion is 
that the building of democracy must extend far beyond the 
agrarian institutions directly involved and be expressed 
in the structure and functions of all the major social insti- 
tutions if a fundamentally sound democracy is the aim. 

456 pages. $5.70. Mic 56-1283 


SOCIOLOGY, RACE QUESTION 


AWARENESS OF IN-GROUP ATTITUDES 
(Publication No. 16,091) 


Alfred Melville Nielson, Ph.D. 
The Ohio State University, 1955 


An important question in the study of attitude develop- 
ment involves the awareness of in-group attitudes. A 
major theory of attitude development holds that individual 
norms are reflections of in-group norms. 





The study is concerned with the ability of the individual 
to indicate the attitudes held by the members of his in- 
group. The ability of members in various kinds of in- 
groups is tested, a range of “primariness of groups” being 
utilized. Consideration is also given to the effect upon 
such awareness of the attitude of the respondents, the sex 
of the respondents, and other background factors. 

Six in-groups were studied — a college class, a social 
fraternity, a student committee, a study group, the mem- 
bers of a liberal arts college, and parents. The findings 
concerning the amount of prejudice toward French-Can- 
adians, Jews, and Negroes constitute the data of the re- 
search. Individuals indicated their own attitudes toward 
these three minority groups and then estimated the atti- 
tudes of the in-group members toward the minorities. 
Comparison of the estimated and actual attitudes permits 
a testing of the basic question. 

Respondents tend to overestimate the amount of prej- 
udice held by in-group members, with less accuracy of 
estimate when the amount of prejudice is greater. The 
estimates are more accurate in the more primary in- 
groups. 

Respondents with the least prejudice against the minor- 
ity group estimate more accurately the in-group attitude 
toward that minority group. The most prejudiced respond- 
ents make the poorest estimates but tend to conform most 
closely to the norms as they perceive them. There are 
some indications of greater awareness of in-group attitudes 
on the part of females and those who have had the “most” 
contact with the minority under consideration. 

The general theory that attitudes are derived from the 
in-group is not denied. It is necessary, however, to con- 
sider the lack of ability to estimate in-group attitudes 
accurately as modifying that theory to some extent. Those 
who most accurately estimate the in-group attitudes tend 
to deviate the most from those attitudes, while those who 
are the least accurate in estimates tend to conform most 
closely with those perceived attitudes. 

110 pages. $1.38. Mic 56-1284 
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SPEECH, THEATER 


THE RELATIONSHIP BETWEEN SPEECH 
UNDERSTANDABILITY AND THE DIADOCHOKINETIC 
RATES OF CERTAIN SPEECH MUSCULATURES 
AMONG INDIVIDUALS WITH CEREBRAL PALSY 


(Publication No. 15,842) 


Thayne Alden Hedges, Ph.D. 
The Ohio State University, 1955 


The purpose of this study was to determine the relation- 
ship of three diadochokinetic rates, length of phonation 
time, and understandability among sixty individuals with 
athetoid and spastic types of cerebral palsy. Test material 
for diadochokinetic rates and length of phonation consisted 
of the syllables [pa], [ta], [ka], and the sustained A. Test 





material for understandability consisted of fifty monosyl- 
labic words capable of representation by pictures. 

Measurements were made of the diadochokinetic rates 
and of phonation duration. Recordings of a randomized 
list of the test words for each subject were played toa 
panel of twelve trained judges. The judges were also re- 
quired to identify the type of cerebral palsy from the 
speech samples. 

Data employed were analyzed by a six-variable multi- 
ple-correlation technique. The three diadochokinetic 
rates, length of phonation, understandability, and type of 
cerebral palsy, constituted the six factors in the design. 
The judgments given in regard to type of subject were 
tabulated and computed in mean percentages of correct 
judgments. 

Conclusions drawn from the analysis of results of this 
investigation were: 
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. There is a statistically significant relationship be- 
tween understandability and (1) diadochokinetic rate 
of the mandible and lips, (2) diadochokinetic rate of 
the tongue-tip movement, (3) diadochokinetic rate of 
the lingua-palatal movement, and (4) length of pho- 
nation. 


. Among individuals with cerebral palsy there is no 
statistically significant difference between athetoid 
and spastic types with regard to: (1) diadochokinetic 
rates, (2) length of phonation, and (3) understanda- 
bility. 


. The diadochokinetic rate of the tongue-tip movement 
is the best predictor of understandability among the 
factors considered. 


. A panel of professionally trained judges give judg- 
ments no better than chance when asked to classify 
athetoid and spastic types of cerebral palsy by speech 
samples alone. 52 pages. $1.00. Mic 56-1285 


THE RELATIVE EFFECTIVENESS OF THREE 
METHODS OF TELEVISION NEWSCASTING 


(Publication No. 16,175) 


Erling Sejr Jorgensen, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Professor Henry L. Ewbank 


The purpose of this study was to determine by con- 
trolled experimentation the relative effectiveness of the 
three most prevalent methods of television news presen- 
tation. The three methods -- newscaster alone, news- 
caster using still pictures, and newscaster using motion 
pictures -- were compared in ability to present informa- 
tion and to gain approval of the audience. 

Three fifteen minute television news programs were 
kinescoped by three experienced professional television 
newscasters. Each program contained the same twelve 
news stories arranged in three groups. Each group re- 
ceived one of the experimental treatments. The manner 
of presentation was kept as near to the usual news practice 
as possible. Order of presentation was rotated so that all 
of the story groups and techniques appeared in the initial, 
middle and final position. Each story group received all 
three presentation technique treatments. 

Nine audiences, comprising a total of 142 subjects, 
were drawn from three groups. Three audiences of college 
students, three of young adult Community Center members, 
and three of Air Force enlisted men participated. Each 
audience saw one of the kinescopes rear-projected on a 
translucent screen mounted in a television cabinet. 

Information gain was measured by means of pre and 
post completion tests. Audience approval was recorded 
by the Wisconsin Sequential Sampling Audience Analyzer. 

The data were arranged in a Greco- Latin square design 
replicated three times. Analysis was carried out using 
Fisher’s analysis of variance technique. 

The results of the experiment can be summarized in 
the following findings: 





Ability to present information: 





1. Although all three techniques resulted in information 
gain, the three techniques did not differ significantly. 


- Information in the final third of the programs was 
learned best, in the middle next best, and in the 
initial third least. 


. The three groups of subjects: students, young adults, 
and airmen, differed in information gain, probably 
because of difference in motivation. 


. A low correlation was found between information 
gain and education. Age and sex did not correlate 
with information gain. 


Ability to gain approval: 





1. The newscaster alone technique received highest 
approval, still pictures next, and film decidedly the 
lowest. 


. The three test programs differed significantly in 
approval. This result suggests that some stories 
fit best with specific techniques. 


. The three groups of subjects did not differ signifi- 
cantly in approval. 


. Ordinal position had no influence on approval. 


0. Education, age, and sex were not factors in influenc- 
ing audience approval. 


Relation of information gain and audience approval: 





1. Information gain and audience approval as measured 
by the tests and the audience analyzer were not sig- 
nificantly correlated. 


2. Audience analyzer scores correlated to a low degree 
with expressions of interest on a graphic rating 
scale. 217 pages. $2.71. Mic 56-1286 


AN INVESTIGATION OF THE RELATIONSHIP OF 
VERTICAL MANDIBULAR MOVEMENT TO LOUDNESS 
AND RATE OF SPEECH AND TO ASPECTS OF 
INDIVIDUAL VARIATION 


(Publication No. 15,943) 


Dale Julian Lundeen, Ph.D. 
University of Minnesota, 1955 


This study investigated the relationship of vertical 
mandibular movement to loudness of speech, rate of speech, 


overbite, mandibular length, and estimates of mandibular 
movement made prior to the experiment. Mandibular move- 
ment was measured in terms of the vertical descent from a 
position of occlusion (upper and lower molars in contact) of a 
section on the cutting edge of the lower incisors. Thirty male 
college students each spoke the same sentence under nine 
different loudness-rate conditions. Each condition com- 
bined a loudness level, i.e., soft, average, or loud, with a 
rate type, i.e., slow, medium, or fast. For each subject’s 
response to an experimental condition, an “amplitude” 
score (the average of the maximum amount of mandibular 
descent produced on three words in the experimental 
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sentence) and a “travel” score (the total amount of mandib- 
ular movement produced on the sentence) were determined. 
Measures of sentence intensity and duration were also ob- 
tained. 

Mandibular movement was graphically recorded. An 
attachment on the mandible connected to two potentiometers 
mounted on a head-set worn by the subject. Mandibular 
movement altered resistance in the potentiometers which, 
in turn, modified the voltage activating a recording pen. 

The amplitude means were found to decrease succes- 
sively from loud to average to soft and from slow to me- 
dium to fast. All mean differences between these loudness 
levels and between rate types were statistically significant 
except for the medium-fast difference. This difference 
might have been greater and hence significant if the inten- 
sity at fast rate had not been considerably more than at 
medium rate. The findings were similar for the travel 
score means except that the medium-fast difference was 
significant. Implications based on the results of the travel 
score analysis are tentative because of possible error as- 
sociated with this score. 

Analyses of the relationship of mandibular movement 
to aspects of individual variation revealed that: (a) The 
“total-amplitude” (the sum of each subject’s nine amplitude 
scores) mean of the ten subjects with the largest overbites 
was significantly larger than the mean of the ten subjects 
with the smallest overbites. When the amount of each sub- 
ject’s overbite was subtracted from each of his amplitude 
scores, the corrected total-amplitude means of the two 
groups were not significantly different. (b) The total-am- 
plitude mean of the ten subjects with the longest mandibles 
was significantly larger than that of the ten subjects with 
the shortest mandibles. (c) The “total-travel” (the sum of 
each subject’s nine travel scores) mean of the group of sub- 
jects estimated to have exhibited a great amount of mandib- 
ular movement was significantly larger than the mean of a 
group of subjects estimated to have exhibited a small a- 
mount of mandibular movement; the mean of the group 
estimated to have exhibited an average amount of mandibu- 
lar movement was not different from the means of the 
other two groups. 

In the population from which the experimental subjects 
were drawn, the experimental results supported the hy- 
potheses that: (a) Increased rate of speech tends to be 
accompanied by a decrease in the amount the mandible is 
lowered and in the total amount of mandibular movement. 
(b) Increased speech loudness tends to be accompanied by 
an increase in the amount the mandible is lowered and in 
the total amount of mandibular movement. (c) The amount 
of overbite and the length of the mandible are both posi- 
tively related to the amount persons lower their mandibles 
during speech, from a position of occlusion. The degree 
of overbite, however, is not related to the extent of the 
vertical aperture between the incisors. (d) Careful ob- 
servers can, with accuracy beyond that of chance, distin- 
guish between subjects exhibiting a relatively small and 
a relatively great amount of mandibular movement. 

312 pages. $3.90. Mic 56-1287 





THE PLANNING, PRODUCTION, AND EVALUATION 
OF TWO EXPERIMENTAL SERIES OF CLASSROOM 
TELECASTS FOR USE IN THE INTERMEDIATE 
GRADES IN THE COLUMBUS, OHIO, AREA 


(Publication No. 16,097) 


Ottmer Franklin Schlaak, Ph.D. 
The Ohio State University, 1955 


The purpose of the study was to investigate the effec- 
tiveness of classroom telecasts in two subject areas, art 
and science, at the intermediate grade level to find out: 


1. Whether classroom telecasts can modify the interests 
and attitudes of intermediate grade children and their 
teachers, 


. Whether television can make a contribution to teach- 
ing art and science in the intermediate grades, 


. Whether intermediate grade teachers can be an in- 
strumental part of classroom television program 
planning and production, 


. Whether the production of classroom telecasts was 
feasible in the Columbus, Ohio, area. 


The procedure followed by the writer involved the plan- 
ning and production of two series of thirty- minute class- 
room television programs, one in art and one in science, 
and the planning and execution of an evaluation of each of 
the two classroom series. The evaluation involved an ap- 
praisal and criticism of each of twenty-two individual tele- 
casts, an evaluation of the effects of each classroom series 
on the teachers’ and pupils’ attitudes toward and interest 
in the two subjects, art and science, and an evaluation of 
each series taken as a whole. Information was secured 
through the use of questionnaires, discussions with teach- 
ers, and the observation and reporting of childrens’ reac- 
tions by the teachers. The study also included extensive 
experimentation with a planning technique involving the aid 
of a group of intermediate grade teachers in the production 
of both series in planning the content of the programs and 
supplying classroom reactions to the telecasts. 

An initial effect of the experimental television series 
was the creation of a greater interest in classroom tele- 
casting in the Columbus, Ohio, area. A greater number of 
schools acquired television receivers. In addition, two 
additional experimental classroom series were produced 
in cooperation with the Columbus schools following the 
completion of the art and science series. 

On the basis of the observation of the teachers and 
their children who were involved in the study, the following 
conclusions seem justified: 

Classroom telecasts can have an observable effect on 
the attitudes and interests of the pupils and teachers who 
use them. There was a tendency toward a more favorable 
attitude toward both art and science on the part of both 
pupils and teachers examined after the series. The activ- 
ity, reactions, and comments of the pupils and teachers 
indicated that the telecasts influenced the attitudes of the 
intermediate grades children toward their class subjects 
and their interest in them in a favorable manner. 

The telecasts in art and science provided effective 
motivation for outside activity and additional research, and 
was of assistance to the pupils and teachers in the inter- 
mediate grades as useful, specific education and background 
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enrichment. It was found that both teachers and pupils 
derived value from some part of each of the programs in 
art and science. 

Classroom telecasts proved to be feasible in Columbus, 
Ohio, and it was found that a group of classroom teachers, 
formed into a production and planning group under the 
guidance of a trained television producer, can contribute 
to the planning of classroom telecasts for the enrichment 
of the intermediate grades curriculum. 

398 pages. $4.98. Mic 56-1288 


THE ROLE OF CONGRESSIONAL BROADCASTING 
IN A DEMOCRATIC SOCIETY 


(Publication No. 16,101) 


Robert Edward Summers, Ph.D. 
The Ohio State University, 1955 


Following the televising of the Kefauver Crime Com- 
mittee hearings in 1951, the American people seemed to be 
on the threshold of a new era in political education through 
the agency of legislative broadcasting. Yet, after four 
years of public discussion and debate, proposals for the 
broadcasting of Congressional proceedings have few adher- 
ents. Congress itself is the chief obstacle in the way of 
legislative broadcasting, refusing to yield to the demands 
of broadcasters for recognition of what they claim as their 
“right of access” to public proceedings and hearings. 

The incongruity of a situation in which popularly elected 
representatives find justification for restricting the means 
by which voters may become informed of public business 
warrants a study of Congressional broadcasting in an effort 
to determine the ultimate usefulness of the medium of tele- 
vision in the legislative process. 

Investigation leading to a practicable solution to the 
problem of Congressional opposition followed four main 
lines of inquiry: 


(1) tracing the historical development of the concept of 
public information as a governmental responsibility 
and the changing relationships between Congress, 





the press, and the public since the foundation of the 
American Republic, 


evaluating the political contributions made by the 
broadcasting media (radio and television) since 
1922, 


exploring the development and the reasons for re- 
jection of legislative broadcasting proposals, and 


providing an outline of a proposal designed to meet 
political and practical objections to the adoption of 
Congressional broadcasts as a permanent part of 
the democratic process. 


The basis for Congressional opposition to the use of 
television was found to be in part a result of the parliamen- 
tary tradition and conservatism and in part a result of the 
exigencies of practical politics. Complicating the issue 
are the failure of most members of Congress to recognize 
their responsibility to provide for the information and po- 
litical instruction of the electorate—a responsibility em- 
phasized by the founders of the Republic and by most polit- 
ical scientists—and their willingness to leave the informa- 
tion function of Congress to be discharged by the press. 
From its inception, broadcasting has assumed an active 
role in broadening the base of public understanding of the 
political process, but Congress has consistently resisted 
every attempt by radio and television broadcasters to 
transmit the actual proceedings of either House or to pro- 
vide broadcast coverage of important Congressional com- 
mittee hearings on a continuing basis. Although there have 
been numerous proposals for Congressional broadcasting 
during the past thirty years, political and practical consid- 
erations have prevented their receiving any widespread 
support from members of Congress. | 

To meet the objections of Congress and of the broad- 
casters, the only feasible solution is one which would in- 
volve the adoption by Congress of a formal policy on public 
information and the creation of a responsible agency in 
Congress, such as a Joint Committee on Public Information, 
to implement the Congressional information policy. While 
such a procedure might meet with some objections from 
broadcasters, it offers the best hope for Congressional 
approval and the ultimate development of television’s 
potential in political education. 

355 pages. $4.44. Mic 56-1289 
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A LABORATORY TECHNIQUE FOR THE STUDY OF 

SURVIVAL OF EUROPEAN CORN BORER LARVAE 

IN MEASURING RESISTANCE AND SUSCEPTIBILITY 
OF CORN LEAF TISSUE TO BORER ATTACK 


(Publication No. 15,920) 


Arthur Kendall Burditt, Jr., Ph.D. 
University of Minnesota, 1955 


Adviser: F. G, Holdaway 


A laboratory method was developed for studying differ- 
ences in survival of newly hatched European corn borer 
larvae feeding on leaf tissue from plants of inbred lines of 
corn which are either resistant or susceptible to leaf feed- 
ing of corn borer larvae. Three resistant and two suscep- 
tible lines were used in these studies. Field studies were 
conducted to determine differences in growth and differ- 
ences in resistance of these lines when artificially infested 
with corn borer larvae. Laboratory studies involved es- 
tablishment of uniform laboratory procedures to be em- 
ployed, use of the laboratory method to determine differ- 
ences in survival of larvae feeding on leaf tissue from 
different lines of corn, and use of the method to study dif- 
ferences in survival of corn borer larvae feeding on leaf 
tissue from different parts of individual corn plants. 

Field studies showed that differences in the height of 
inbred lines of corn or in the date of tasselling of these 
lines could not be consistently related to differences in 
resistance of these lines to leaf feeding. Rating corn in 
the field for resistance to larval feeding, using either leaf 
injury or damage points, was successful if the plants had 
been infested in the mid-whorl stage of growth but not if 
they had been infested in the late whorl stage of growth. 
Use of the “corn borer index” (the total number of living 
larvae, dead larvae, parasitized larvae, and empty tunnels) 
to rate corn for resistance to larval feeding was success- 
ful for plants infested in either the mid-whorl or the late 
whorl stage of growth. 

Laboratory studies showed that the technique developed 
could be used successfully to study differences in survival 
of newly hatched corn borer larvae feeding on corn leaf 
tissue. The methods used were described in detail. Use 
of the laboratory method showed that survival of first 
instar corn borer larvae was higher on susceptible inbred 
lines of corn then on resistant lines. The laboratory 
method also showed that survival of larvae was higher on 
undifferentiated leaf tissue from below the level of mois- 
ture found in the whorl of the corn plant and survival was 
lower on more differentiated leaf tissue from above the 
level of moisture. 

Results of experiments using a laboratory method to 
determine differences in survival of corn borer larvae 
were found to reflect differences in resistance of corn 
to leaf feeding by corn borer larvae. These results were 
similar to results of field experiments and to results ob- 
tained by other authors studying resistance of corn to 
borer attack. These results indicate that the laboratory 


817 





method may be used successfully to study the causes of 
resistance of corn to feeding by corn borer larvae. 
134 pages. $1.68. Mic 56-1290 


STUDIES IN THE ECOLOGY OF THE BENTHIC 
DIPTERA OF LAKE MENDOTA 


(Publication No. 16,160) 


Richard Cooper Dugdale, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Assistant Professor John C, Neess 


This dissertation deals with several aspects of the 
ecology of the populations of those species of Chironomus 
(=Tendipes: Diptera, Chironomidae) inhabiting the pro- 
fundal and sublittoral bottom of Lake Mendota, at Madison, 
Wisconsin. 

Quantitative studies were made using standard mud- 
sampling techniques (Ekman dredge); certain new equip- 
ment, viz. an electrically-driven ice-drill and an automatic 
recording balance used in obtaining and recording weights 
of larvae are described. 

Larvae of two species, one of which is Chironomus 
plumosus L., the other of which resembles closely C. 
rempelii Thien., make up almost the entire bulk of the dip- 
terous larvae in the regions of the lake studied. Standing 
crops of both species combined for the entire lake varied 
between 270 and 455 kg./ha. wet weight; crops of emerging 
insects were estimated from corrected decreases in larval 
standing crops during periods of adult emergence, and a- 
mounted, during 1954, to 835 metric tons or 294 kg./ha. 
wet weight for the entire lake for that year. 

A simple mathematical model is developed establishing 
quantitative relations among growth, mortality, net and 
gross productivities and standing crop. From this, certain 
derived rates are computed, and the distribution of produc- 
tion throughout the year and the relations between maximum 
standing crop and net productivity are discussed. 

In the case of each of the species studied, the lifecycle 
appears to last two years, although this has not been deter- 
mined conclusively. Each of the species shows two periods 
of emergence of adults during the year, one in spring (May- 
June), the other in late fall (November). The periods of 
emergence are almost exactly the same for both (deep- 
water) species. In the case of C. plumosus, the same re- 
gions of the lake do not appear to contribute equally to the 
two hatches. The sublittoral regions appear to provide 
most of the spring adults, the deeper regions most of those 
hatched in fall. Periods of emergence are correlated with 
high oxygen concentrations and maximum temperatures in 
the deeper waters, although the exact mechanism which 
triggers pupation has not been found. Eggs have been 
shown not to hatch in the laboratory in the absence of oxy- 
gen. 
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Pupae arrive at the surface of the lake only during a 
brief period shortly after sunset, a time of day at the prob- 
ability of low wind velocity at the water surface is maxi- 
mum. Newly-hatched adults disappear rapidly from the 
surface of the lake, but appear diurnally in large mating- 
swarms along the edges of the lake. Females make ovi- 
position-flights out over the lake at sunset and dawn only; 
the fate of females after oviposition is not known, although 
they are known to be still capable of flight at this time. 
Length of the imaginal portion of the life-cycle is estimated 
to be no more than two or three days on the basis of studies 
of weight-losses of adults at various relative humidities, 
made in the laboratory. Immediately after emerging from 
the pupal skin, adults are pink; they darken during the first 
hour after emergence, voiding during the same period 
quantities of a water-soluble material showing the same 
absorption spectrum and certain chemical reactions as 
biliverdin. 

Mature larvae have been found in large numbers actively 
swimming between lake bottom and surface during periods 
of adult emergence, and at the same time of day at which 
pupal movements occur. 111 pages. $1.39. Mic 56-1291 


STUDIES ON THE TERATOGENIC 
ACTIVITY OF TRYPAN BLUE 


(Publication No. 14,694) 


Vergil Harkness Ferm, Ph.D. 
The University of Wisconsin, 1955 


Supervisor: Professor Harland W. Mossman 


The site of the teratogenic activity of trypan blue is 
unknown. Many observations indicate that this dye does 
not cross the placenta. The author explored the possibility 
that the site of action is related to.the maternal adrenal, 
since cortisone is a known teratogenic threat. Although it 
is shown that azo dyes will cause hypertrophy and hyper- 
plasia of the rat adrenal gland, this adrenal stimulating 
activity cannot be correlated with the teratogenicity of the 
dye. 

An examination of the possibility that the dye might 
exert some effect on placental permeability because of the 
great affinity of the yolk sac endoderm for trypan blue, 
also yielded no positive results when measured serologi- 
cally by the placental transmission of foreign proteins. 

Trypan blue is shown to have a teratogenic effect on 
hamster embryos involving mainly the cephalic axial re- 
gion, and resembling somewhat an apparently naturally- 
occurring anomaly in the control stock. Trypan blue has, 
no effect on ovulation, early implantation, or maternal 
weight gain during pregnancy in the hamster. These find- 
ings, together with the observation of the uniformity of 
staining of the vitelline membranes of affected and unaf- 
fected embryos within a single litter, suggests that the dye 
directly affects the embryo. 

Colorimetric measurements of yolk sac fluid of the 
rabbit, collected by rapid freezing after injection of the 
pregnant doe, show that trypan blue and Congo red cross 
into the yolk sac fluid from the maternal circulation up to 
the ninth day of gestation. This period corresponds to the 
critical stages of development as trypan blue is also shown 





to have a teratogenic effect on rabbit embryos when in- 
jected into pregnant rabbits prior to the ninth day of ges- 
tation. 

The suggestion is made that the permeability of the 
rabbit blastocyst to azo dyes and other foreign materials 
during the first nine days of gestation, is related to the 
histotrophic phase of embryonic nutrition. Once the defin- 
itive hemotrophic phase of nutrition is established, the 
extraembryonic tissues become more selective as to the 
type of materials admitted to the immediate embryonic 
environment. 

It is concluded that the most likely explanation for the 
teratogenicity of trypan blue is that it has a direct toxic 
action on the differentiating embryonic tissues during crit- 
ical stages of embryogenesis. 

86 pages. $1.08. Mic 56-1292 


CONTROL OF THE CARROT RUST FLY, 
Psila rosae (Fab.), WITH SEED AND SOIL 
APPLICATIONS OF INSECTICIDES 


(Publication No. 15,996) 


Emmett Dewitt Harris, Jr., Ph.D. 
Cornell University, 1956 





The carrot rust fly, Psila rosae (Fab.), has caused 
damage to New York muckland carrots with a frequency 
that has brought concern to growers and processors. Two 
generations of iarvae are responsible for the serious 
losses. First generation larvae feed on the taproots of the 
young plants for approximately one month, beginning about 
mid-June. The injured roots produce stunted misshapen 
carrots. Second generation larvae burrow into the full- 
grown carrots from about September 1 to harvest. Until 
recently the recommended control measure was manipu- 
lation of planting and harvest dates so that the crop would 
be grown between generations of the maggots. This method 
is unsatisfactory because the growing period (June 1 to 
September 1) is too short for a profitable yield of carrots. 
Besides, a majority of growers prefer to harvest the crop 
in late October for storage. A measure to be most prac- 
tical must control both generations of the rust fly and 
thereby allow an extension of the growing season. To this 
end experiments were conducted during the seasons of 
1952 through 1955 using many of the new chlorinated hy- 
drocarbon and phosphate-bearing insecticides that are now 
available. Methods of application included: (a) coating the 
seed; (b) introduction of the toxicant into the seed furrow 
at planting time; (c) surface treatment of the soil followed 
by thorough,tillage to mix toxicant and soil. The last 
method was the most promising for control of both genera- 
tions of rust fly maggots. 

Seed treatment was the easiest of the three methods to 
use. Seed were wet with a solution of methyl cellulose and 
then mixed with an insecticide wettable powder at the rate 
of one pound of actual toxicant to 12.5 pounds of seed. Par- 
athion, heptachlor, aldrin, lindane, endrin, and dieldrin 
greatly reduced the number of carrots injured by larvae of 
the first generation of the rust fly. None of these insecti- 
cides gave protection against the maggots of the second 
generation. 

In the seed furrow treatments, insecticides dusts or 
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emulsions were introduced into the seed furrow just after 
the seed and before the furrow was closed. Thus, a zone 
of toxicant was adjacent to and surrounded the seed. When 
applied in dusts, parathion at 2.8, aldrin at 2.4, and chlor- 
dane at 2.5 pounds per acre greatly reduced the percentage 
of carrots that were injured by first generation maggots. 
When applied at a rate as low as 0.13 pound per acre in an 
emulsion, parathion greatly reduced the amount of injury 
by first generation maggots. Aldrin, heptachlor, lindane, 
diazinon, endrin, and dieldrin were effective against the 
first generation maggots when applied in emulsions at the 
rate of 0.5 pound of actual toxicant per acre. None of these 
insecticides gave consistent reduction of injury by second 
generation maggots when applied in the above manner. 

Broadcast applications of aldrin, heptachlor, lindane, 
or dieldrin emulsions at five pounds of actual toxicant per 
acre, when mixed with the top four to six inches of soil 
with a rotary tiller, were effective in protecting carrots 
from both generations of carrot rust fly maggots. 

Treated seed or seed furrow treatments could be used 
to protect early carrots (planted during May) from first 
generation maggots but the carrots would have to be har- 
vested before the appearance of second generation larvae. 
Usually this would be in early September. Sucn an early 
harvest is frequently undesirable because of decreased 
yields and storage problems. Broadcast applications were 
most promising for controlling both generations of carrot 
rust fly larvae. 91 pages. $1.14. Mic 56-1293 


ECOLOGY AND DISTRIBUTION OF THE 
MAMMALS OF WEST VIRGINIA 


(Publication No. 16,313) 


Sturgis McKeever, Ph.D. 
North Carolina State College, 1955 


Supervisor: Frederick Schenck Barkalow, Jr. 


This work is the result of two years intensive field in- 
vestigations by the author and the equivalent of two man- 
years’ work by seven other biologists employed on Pittman- 
Robertson Project W. Va. 22-R. Museums, private collec- 
tions and literature records were valuable sources of sup- 
plemental information and specimens. 

The ecological factors which limit mammalian distri- 
bution are discussed. Seventy-eight Recent species and 
subspecies are treated. A statement of the animal’s range 
within the state, external measurements, ecology, and 
biology is included. A list of localities for both specimens 
examined and literature records is given. Localities are 
plotted on a range map for each form; the North American 
range of each species is also shown. Skull measurements 
are presented in tabular form. 

Hypotheses are presented to explain the late Pleistocene 
and Recent distribution of each form. Thirty-four species 
are considered to be of northern affinity, thirty-two of 
southern affinity and three species have been introduced 
from Europe and Eurasia. Nine species have been extir- 
pated within historical time; one has been reintroduced; 
and, one has reentered the state. Three species and one 
subspecies are believed to have moved into the state dur- 
ing the last three hundred years. 





The evening bat, Nycticeius humeralis, the cinereous 
shrew, Sorex cinereus ohionensis, the bare-tailed mole, 
Scalopus aquaticus machrinus, and the pine mouse, Pitymys 
pinetorum carbonarius, have not been reported previously 
from West Virginia. 

Vegetative life form is considered the dominant factor 
controlling the local distribution of most rodents, lago- 
morphs and some carnivores. 

West Virginia specimens of the muskrat should be as- 
signed to Ondatra zibethicus macrodon rather than O. z. 
zibethicus; specimens of the rock vole are Microtus chro- 
torrhinus chrotorrhinus rather than M. c. carolinensis; 
the meadow jumping mouse is Zapus hudsonius americanus 
rather than Z. h. hudsonius; all woodland jumping mice 
should be assigned to Napaeozapus insignis roanensis 
rather than assigning the northern specimens to N. i. in- 
Signis; and all black rats of the species Rattus rattus 
Should be assigned to R. r. rattus rather than assigning 
those of the gray color phase to R. r. alexandrinus. 

351 pages. $4.39. Mic 56-1294 





















































THE SOUTHWESTERN CORN BORER IN ARKANSAS 
(Publication No. 15,884) 


Lawrence Hubert Rolston, Ph.D. 
The Ohio State University, 1955 


The southwestern corn borer, Diatraea grandiosella 
Dyar, is an important pest of corn over a large area of 
southwestern and midwestern United States. Although the 
range of this insect has fluctuated over the years, there 
has been a considerable northerly and easterly extension 
during the period reliable records have been kept. The 
eastern boundary of the infested area now lies in Arkansas 
and Missouri. 

Young corn plants may be killed or dwarfed by larval 
activity in the meristematic tissue. Yield may be further 
reduced by tunneling in growing corn, and harvesting is 
complicated by girdling activity in the fall. 

The insect overwinters in the stubble, below soil level, 
as larvae. In the spring it pupates in the stubble, and 
moths fly to young corn, where they deposit their eggs. In 
Arkansas the number of generations varies from two and 
a partial third to three and a trace of a fourth, depending 
on the season and locality. 

The eggs are distinctively marked with three red bars 
and are usually deposited in small, flat masses. The incu- 
bation period is normally four to seven days. 

The first three instars are predominantly surface feed- 
ers in the whorl or other secluded positions. Fourth and 
later instars are predominantly borers. There are five or 
more instars, and the entire larval period is passed in 
three to four weeks. The summer-form larvae are white 
with conspicuous black spots, but the overwintering form 
is an immaculate yellowish-white. 

Pupation occurs in the stalk above ground, with the 
exception of the overwintering brood. The pupal period is 
about ten days to two weeks. 

The nocturnal moths do not feed, and live but a short 
time, averaging less than a week. Usually mating takes 
place the night of emergence, and oviposition begins the 
following night. Females deposit an average of about two 
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hundred eggs, although over six hundred have been obtained 
from an individual. Fertility is normally quite high. 

Moths show a strong preference for succulent, large 
corn but will oviposit on small or maturing corn and other 
crops. Larvae can develop on sorghum, Sudan grass, 
Johnson grass, and millet, but these hosts are not exten- 
sively attacked under field conditions. Usually fewer lar- 
vae survive on secondary hosts than on corn, the larval 
stage is often prolonged, and the insect is smaller. 

No parasites, predators, or diseases of importance 
have been observed. 

At present, relief from severe damage depends prima- 
rily on cultural practices. The overwintering larvae are 
vulnerable to freezing when the stubble is brought to the 
surface in the fall, and moth emergence is reduced by 
burial of the stubble in the spring. Loss from ‘dead heart” 
and stunting can be reduced by early planting, and loss 
from girdling by early harvesting. Under some conditions 
insecticide treatments may be desirable. EPN, isodrin, 
and endrin gave effective control at rates of one, one-half, 
and one-eighth pounds, respectively, of active material 
per hundred gallons of spray when applied in sufficient 
volume to wet the plants thoroughly. Two applications, on 
the ninth and seventeenth days after hatching began, were 
necessary. 75 pages. $1.00. Mic 56-1295 


STUDIES ON MORPHOGENESIS AND 
DIFFERENTIATION IN THE SEA URCHIN, 
LYTECHINUS VARIEGATUS 


(Publication No. 16,055) 


Richard Stuart Young, Ph.D. 
The Florida State University, 1956 





A pigment (probably echinochrome) is synthesized in 
the embryo of the sea urchin, Lytechinus variegatus, at 
the gastrula stage. The pigment is associated with the 
ectoderm and a normal juxtaposition of germ layers is not 
necessary for its production. However, the ectoderm alone 





is not capable of pigment production and the process of 
gastrulation with its subsequent changes is associated. 

The pigment is first produced in the cells derived from 
vegl and these cells (echinophores) are ameboid and mi- 
grate throughout the ectoderm. The synthesis of the pig- 
ment is not affected by chemical treatment, except by those 
compounds (2-4-dinitrophenol, pyocyanine, and iodosoben- 
zoic acid) which animalize the embryo. The sperm nucleus 
is not necessary for echinochrome production, except in 
initiating development. 

It was found that tryptophane inhibits hatching in blastu- 
lae of the sea urchin Lytechinus variegatus. No hatching 
enzyme was recoverable from Lytechinus blastulae solu- 
tions, while it was possible to obtain an active solution 
from Arbacia blastulae solutions. The inhibitory effect of 
tryptophane on Lytechinus hatching is not demonstrable in 














Arbacia. It appears that the fertilization membrane com- 


position and hatching mechanism differ in Lytechinus and 
Arbacia. Experiments designed to show whether the action 
of tryptophane is in inhibiting enzyme formation or action 
were inconclusive. 

It was shown that the formation of the skeleton of plutei 
of the sea urchins, Lytechinus variegatus and Arbacia punc- 
tulata, is inhibited by a solution of from 0.002M to 0.015M 

















Sodium Fluoride in sea water. This inhibition is reversed 
by the addition of fresh sea water but not by the addition of 
an isotonic NaCl solution or by the addition of magnesium 
and calcium ions. The inhibition of calcification is pH 
sensitive, with the range of inhibition between pH 7.2 and 
8.7. Chelating agents (alanine, glycine, acetylacetone, oxa- 
late and citrate) with known affinities for calcium and mag- 
nesium were tested with negative results, except for near 
toxic levels of citrate. Inhibitors of the glycolytic cycle 
(monoiodoacetate, dinitrocresol, chloropicrin and iodoa- 
cetamide) were tested and none inhibited skeleton formation. 
Berillium was found to have no effect on this system, al- 
though it is known as an inhibitor of calcification. A pos- 
sible mode of action of fluoride is through the formation of 
a magnesium-fluorophosphate complex, thus tying up the 
enzyme and cutting off the source of inorganic phosphate 
necessary for calcification. 

99 pages. $1.24. Mic 56-1296 
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CHEMISTRY, PHYSICAL blends were found to be related to the factors controlling 
the shape of the distribution curves. These factors appeared 
RELATION OF MOLECULAR WEIGHT DISTRIBUTION to be Pm, the D.P. at the maximum of the curve; H, the 
CURVES AND MECHANICAL PROPERTIES OF height of the curve at the maximum; and B, a measure of 
SOME POLYMERIC SUBSTANCES the skew of the curve. By evaluating these factors an equa- 
(Publication No. 16,233) tion may be derived by which the mechanical properties 


may be predicted with reasonable accuracy. This equation 
Philip C. Scherer, Ph.D. has the form of 


Brown University, 1925 Pm+a 
M - + “_.4 GH+ mB+ Z 
bPm + C 





The polymers investigated were cellulose nitrate, cel- 


lulose acetate, ethyl cellulose, polyvinyl alcohol and poly- Certain anamolies in the results appeared to indicate 

vinyl acetate. that at least in some cases, plasticization effects of low 
In each case sharp fractions were prepared and from D.P. material could lead to abnormally high values espe- 

these, blends having known shapes of distribution curves cially for properties such as elongation. 

were prepared. Mechanical properties of films from such 136 pages. $1.70. Mic 56-1297 
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